D ' 3 *' 33l pm 


1-6 

7-12 

13-18 

19-24 

25-30 

31-36 

37-42 

43-48 

49-54 

55-60 

61-66 

67-72 

73-78 

79-84 

85-90 

91-96 

97-102 

103-108 

109-114 

115-120 

121-135 

136-140 


np'SDn 7i3iDJin 'snan 


1 “ i9on |nan 
2iDon |nan 
3 iDon inin 
4iDon |nan 
5 "i9on |nan 
6i9on inan 

7 "iDon |nan 

8 iDon inan 
9iDon inan 

10 aoon |nan 

11 "i9on |nan 

12 -i9on inan 

13 a9on inan 

14 a9on inan 

15 a9on inan 

16 a9on inan 

17 a9on inan 

18 a9on inan 

19 a9on |nan 

20 a9on inan 
■*?x'"r«xn Tan *yTin 

'*iK'-T»Kn TAn •?Tin - ni'jKe; 

*'yK*T*Kri TAH ‘yam - niaie/n 











mini ninp nionn 'inm 


261-265 

1 “iDon |nan 

266-270 

2 a9on |nan 

271-275 

3iDon inan 

276-280 

4iDon |nan 

281-285 

5 aDon |nan 

286-290 

6 a9on |nan 

291-295 

7 a9on inan 

296-300 

8 a9on inan 

301-305 

9 a9on man 

306-310 

1 

10 a9on inan 

311-315 

11 a9on inan 

316-320 

12 a9on inan 

321-325 

13 i9on inan 

326-330 

14 a9on inan 

331-335 

15 a9on inan 

336-340 

16 a9on inan 

341-345 

17 a9on |nan 

346-350 

18 a9on inan 

351-355 

19 a9on inan 

356-360 

20 a9on |nan 


ni7*33n jima 'Dnan 


361-364 

365-369 

370-374 

375-378 

379-383 

384-388 

389-393 

394-398 

399-403 

404-408 

409-413 

414-419 

420-424 

425-430 

431-435 


1991 Tima 

1992 Tima 

1993 Tima 

1994 JinAa 

1995 Tima 

1996 Tima 

1997 Tima 

1998 ni-iAa 

1999 Tii~iAa 

2000 TiiaAa 

2001 Tima 

2002 TiiiAa 

2003 TiiaAa 

2004 jiiaAa 


np'sana niiAa 'man niaie/Ti 







Tii'0]>nnop'7N nitA!! 'man 


436-440 

1991 jinAi 

441-445 

1992 nnAa 

446-450 

1993 nmi 

451-456 

1994 nma 

457-460 

1995 nnAa 

461-465 

1996 nnAa 

466-470 

1997 jinAa 

471-475 

1998jinAa 

476-482 

1999 JiHAa 

483-487 

2000 JinAi 

488-492 

2001 niiAa 

493-497 

2002 nnAH 

498-502 

2003 nnAa 

503-507 

2004 71I1A2 

508-512 

Tii'OSAnnp'iNa rinAD. 'snDin 7iiD.iv/ri 


mini nmp nnaa 'inm 


513-516 

1991 TlllAa 

517-520 

1992 niiAa 

521-524 

1993 nnAa 

525-528 

1994 TiHAa 

529-532 

1995 nnAa 

533-535 

1996 nnAa 

536-539 

1997 nnAa 

540-543 

1998 niiAa 

544-547 

1999 niiA:! 

548-551 

2000 JiHAa 

552-558 

2001 TinAa 

559-562 

2002 niiAa 

563-566 

2003 TinAa 

567-571 

2004 niiAa 

572-574 

mini ninpa nnAa 'inm ni^ie;ri 


575-587 

np>3m oa'i'o 

588-596 

TII*U3AnnO|l'7K OIH'I'O 

597-609 

mini nanp oia'i'o 

610-618 

□*yiapi ni^(noi] *91 

619-622 

D*Ke;n '9*7 ni*7Kein ii'n 

623-625 

‘Tip*n*7 nsioni 2005 'rip*n 








np'33n niiiDTin 















































1i9on man 


8 .a=3m/s^ "je; nviap n^iKnii lei' ipi n*iiin nniinn Tii*7y*i *7nn niiD iitd 

.n'jyn '9*7 d noix . vix*? n»on» . 30m/sec *iei Tiii*nna |op iinn pm Jii'je; 

( D»«;in nx"i) nmjiin hk narn 




(*p3 5) ?nun piTJ niiD "1113*7 n*on* ji»Ti'7nTin rin»nn it*k3 .k 


?nT naiA*7 y'A* Kin inr nn3 11^31 ,niAn y*A* yp"ip*7 *7yn am niiA ht'k*? .3 

(•p3 5) 

■nni^ypip^ yAD' ^iah nKiKnn n*7'njin lae; yAmn [nr nn3 "ii3y3 .a 

(*pi 5) ?yp"ip3 my>AD ni“i«nn 


lonKTinn d*d"ia ou"io .*t 

. ypipa yAi9 Kin a yAi*? "ry t=0 yAm inrn 'ze; n'^p3i93 c^iah Dipn tin (1 

i'P^ 4) 

. ypipa yAiD Nin 13 yA"i*7 -ry t=0 yAm , inin *7e; n*^p3i93 ^un nn'nn tin (2 

4) 

. yp"ip3 yAi9 Nin 13 yA-i*? ly t=0 yAm ,|nrn '7e/ n*^p3i93 ti^inti tin (3 

4) 

*7vy ji'iit3i 25m/sec *?«; nn'nn3 piTJ ^iah, ji*31n nun hn pht*? Dipn3 .n 

N*73 n*7N\yn 'Nin m*) y"in* 7 n'on« 73.73° 



(*pi 3) ?r|iAn pm n"ii9 "iii3*7 Ti'on* (piai *i“riA) Ti'ii*7nTin nn'nn irN3 (1 
(*P3 314) ?yp"ip3 yA9* nun n^iNnn n‘7'nnn i3«i yAinn inr nn3 "ii3y3 (2 


1 














,jii'7A*7Ani □■oinn non nx n'lin"? |n*3 .nnnna n^^ni □•«;-ina nn^innn nDivnn 

OO'nn niniD *7 d n^i | 

. 8kg -*7 niiis; mi «)iAn noni 20N “ny niD^. m 2 nj< p'lnn OTicniy |in] 



(*i73 6) ie/i|inn oina nin*nnn nwi m 2 hiah non nK .n 

. m 2 niAn nonn DiKn t=0 yAia .a 

(*pi 6) .pna ?ini» n‘7m n^ixn ^ia nPN* 7(1 

(•pj 8) .D-oiAnn “inK *75 n^ti^n n^ aiyn(2 

(*pj 5) ?n3'iynn "innei inN*7 ni'ny 'my d'oiah pa n'on*n nn*nnn 'nn .a 

?nD"ninn inne; -inx*? ni*ny 'niy nionnn nnw *7 d niayiy pnann nn .-t 

(Vi 4) 

)in*7 "|*\ynn nDiynne; nan *7y mi *7*y9n*7 lyiy non “/^ia nw avyn .n 

('p3 4y3) .nai^p nyiana 


2 


















nnontd; irpoT ;7*7n |n‘7iw *7^ noid;n n'7yn‘7n oina iMinn ’k 
.{n'liein *iny»na ,Dn*x TiD'iyn “lei Ji'eixna nniina jiNxnsn, M=6 (kg) 

. D»nT D»p‘7n n«;i*?e;‘7 Ji'poin JipiDiin n'lxp ni^^iDnn Tiiapyn 

.X ^F«; ai'nn yioa Ui=2 (m/sec) Tin*nna yiinx p'7n 
X *7^^; yion *7yn 37® Ji*iin U2=4 (m/sec) Jin'nna ya *m p'^n 

D'enjiD. ‘^TcinnD 

.(*a D»\y“iTia niKinn na'K 7ii^2(i9nnn inw*? *iy**7iyn p*7nn nyiin) 



(*pi 5) . "mon ?ni^^i9Jinn "in7<*7 iii'pofn JiDiyn *7vy *7*7iDn yinn inn .h 

: ni^}<i9nnn nnx yn* •vy'ivyn p'lnne; pn" dk D*'7'n:i nnon .dl 

(’pa 5) ?Dn'xn riDiyn “lei |iu;?<nn yana .1 

(*pa 5) ?Dn'2in riDnyn ‘7vy 'yann yaia .2 

('pa 13) .Tii^^i9Tinn nnw*? •«;*‘7i!;n p’lnn *?«; (pi'Di *71 ia) Jin*nnn Ji7< awn .a 

? D*p‘7nn nwi‘7w*7 n'poin pn*9 nwm nn*'nw n'Aiawn *7W n*?"!^ nn ,i 

(’,71 5%) 


3 
















, a = 60® Ji'ira 'loan y9iv!/n n'ivnn nmivyn m=0.1(kg) mone/ \op nw 
.Pk=0.2 Kin iiDiu/nn ni<2;*nn \*2,*7 I'ai ^o'nn oipn . h inniAi 

D, C, B, A Jinipan . R=0.4(m) nonne; Ti*'?Ayn n'7'on‘7 oiDa ^ix7\ 
.-)iD‘n nnon Ji'*7Aynn n*7*onn .( oiki 'pdik ) onopn nixpa jiiKaina 



:Kxn 4.123g nji*n B ’pai n^yine/n matiKnvi; yn* dk 

(*p 3 6 ) ? B *paa mn*nn nri*n nn (k 

(*pa 6 ) ? (iii'Di *7-riA ) B *paa p'ly *7yi9n *7ipiyn non inn (a 

(*p3 6 ). mon ? D*ny iin'o □•‘iw* U 

(*pa 8 ) ? nun nnniiy h nau ni'Kn (t 

lionn oi'Tine;, E nTipia n*7ipe/n n^iKTin *7 tia riK Katn (n 

(*p3 7%). "jiKn oy 60® "ae; ri'iT i3ii' n*‘iK 


4 






















Nin i*7e; niDn yiapw 'pdik y'^P "ininn m=2(kg) mon^u * 71:1 

.K=10(N/m) 

.3(J)-*7 p da t\\w Ji**77(*«uiDn n«A-i3Mni 3(J)-'7 niiei D'OJ'pn D*A-iJKn tsO yAia 




(*P3 6) ? “zan "le/ niiiinn nyiwn nn .x 

('pa 6) ? *7iaD “yiy n*amn iJin*nn 'nn .n 

('pi ? •ji*7nnnn yDinn ji'iit *nn .a 

('pi 4) ? nniinn *7e; nn'TJin 'nni ,iiTnnn inr inn .i 

n>AniMnn n'JiDD JiDiynn "ivy ii'oi'pn n'A“ii7<n neiTO nn'nnn 'nn .n 

('pi 6) ? n*7iy n'^iTi'itioiDn 

('pi 7) .'ipeinn 'iiei 'pin puynn *7sy n'ltpiiDA n'ui'pn n'Aniwn ‘ 7 e; ^"ia oone; .1 
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1 toon man - niaiein 




E 

6 m/sec .h 
.n‘7njinnn 11 sec , 141m .a 
53.1 m/sec , 16.31 sec .a 
(n"ra d'dia) .7 


7\yn* 7 m/sec (1 .n 
15.4 sec (2 




L 

40 m/sec 

.H 

14% 4.123 N 

.3L 

P 

.A 

1.357 m 

.f 

31.22 m/sec^ 

.n 
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2 "iDon in^n 


.60® *7iy n'liTDLi Vo=10(m/s) *7e/ nn'nna n*7jin 'd*7d p“in qiA 

.I'liKH JinAajin hk narn "|DLny*n:i 



? TV "TV “lav pmn ht'ki ^iah vah i«‘ik 'a^nn n3.iAn inn .k 

(’,■7310) 



:D*p‘7n *n!/*7 Y^oJin Nin nuun weia H^tm f|iAn ie;io 
.Vi=20(m/s) ‘7«/ Jin*nna nj'n* Ti*p9iK va trn p* 7 n 
.V2=25(m/s) ‘7W nn*nna n*7?<nei ti'pdin ya 'ae; p*7n 



n'n* nni ,ypnp*7 D»p*7nnn "rnN *7 d y*A* niat^iDTinn VAin inr nnD iinyD .a 

(*P3 6) ? Dn*ai pnnnn tw 


(*pa 6) ? ypnpa p*7n *7 d *7V!; (|ii*di ‘jtia) ny*A9n nn*nn *nn .a 


n‘7nya:i nane/n Vi ,2 *ae; pVn*? n*on' -rn^ p*7n *7\u Jin*nnn okh .i 

.•nn awni ynn pna - dk ?n* 7 ' 9 an 
(*pa BVs) .ypnpa ny*A9n yAnai Yi2f'9n "in«*7 T*n *nn a«;n - p dk 


iny*n n'lyna nn»nnn nriixai pira n*n (ni^^i9nnn ' 39 * 7 ) p* 7 nn i‘ 7 *k .n 

,60® 7<*n 1*712; yi9'e;n jimitw p*7n y 9 ii 2 ;n 
IK ,iann |op ,*k n'yoa Jiae/mi:; nrn *7nA - y*An n'n i**7k naiAn dkh 

('pa 5) .pna ? i*? niivy 
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. m K*n D'Dun inn '7D non ,D‘n*eiina nnKuinn jiD^iynD. 

.nnjTn*? Q'lim Dn«;* 7 D ^iD*n niniD pi jrimm*! nisn*! Jii*7Ji‘7ani D*oinn non 

. a -I m, g :D*3in3 




«)iAn inxiKn *7 “tia niDnynnn i‘7*Ka (□•*7*na) 'niD'N piKa laoni yap .h 

: noiynn *7ye; 

(’pj 4) ? •i*?nn nun nm |op .1 

('pa 4) ? 'i“7nn nrn '7nA .2 

(*pa 4) ? • 1 ‘inn nun *ny nr*? niie; .3 

□* 9 un nionn ' 7 *Tua ni'in naiarp nynn pn'n x*? niDiynnn l‘l•Ka .a 

('pa 6 ) ! pna ?nDnyna 

:nx x^n *a o'e/ina mxinnn nAiynn may .a 

('pa 8 ) .D'oina riin>nnni o*Dunn -rnx "id n^ixn .1 

nD ,noiynn “lyv!; nun *7y *7*yDn‘7 F 'poix niD *7121 i'jtia .2 
.(□•eian nxa) ? nyiap nimnna n'lxniy yia* 

(’PJ TA) 


I 
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I 


I 




















Dnyj *n£/ D*7niy n'liipn *iii . 0^*711 n*7*on *711 nnims. riMstyii M nnoniy Ji'inp 
Ti'on*) U nn*nna nj'n* Yn*7 *7Aion Dnysnn * 7 d .m wn onn iriK * 7 D none; 

.ninn yidp*!! Ji'jnpn nii?<'7 (ji' 3 n, 7*7 
.n^f'Dpn yA7 7y n'lnpn 1 * 2*7 D'lysn 1*2 ywi * 91 * 7*0 |* 7 <e; nin 



Jin*nn n*3ni7*7 Tii3|7n*7 *73 dm (D'*7*n2) *nD*w |9i7<2 22001 y 2 p .h 
YiO|7*7 Dn'*7y IN (*2 D*e;2n) yAo miN 2 Y»3p*? D'lyjo *7y n*'7n*o,7n 

(*pi 6) .(*N D*e; 2 n) or inN 012 

.U=5 (m/sec) ,m=50 (kg), M=100 (Kg) :o* 3 mj .2 

:Ti*3n,7ri nn*nn nw 2 e;n 

(*i73 6) .|ie;N2n oyio nx*9p 2nN*7 (1 

(*P3 8) .'Je/n oyin jix*d, 7 2nN*7 (2 

(’pa 8 ) .yA 2 n mii <2 D'aioip DO'ae; dn (3 

on**n ?<*n DTiar*9p 20^*71 ,rinian 2 n*anp .2 nji**ri D*2yari n^'op * 39*7 .a 

: ri 2 *no |*n it n72iy2 DNi 2 .nyi 3 n 2 

(’pa 2 ) !22on ?ri*A23Nri 2in*e; pin *7 (1 

(’pa SVs ) ! 22 on ?yann 2in*e; pin *7 (2 
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.(L) D'Jiei DOiiN nioii!;9 jii*70ion *7w (T) iimnn 'ani i\k Tin Tn^n 

.Tinop ni'iiTa riTinnn m'loionn \n Tinn "id 


4 



n'jD'ie; nVaua ninie/n HT'-rnn 


L(m) 

T(s) 


0.3 

1.10 


0.4 

1.27 


0.5 

1.42 


0.6 

1.55 


0.7 

1.68 



(*i73 6) .n'onnn ri*70ion ‘zw iimnn \nT "iiav nnonn nx nriD .x 

L Ji'iuionn ouivyi n*7ioa monn nimyn nx D*7«;n .a 

(*pj 6) .T^ “lei n*}«piiDD 

('pi 6) .n*e/9inn n'l'Din hicikji nx ^7An 'd “ly aiyn .a 

nonn niyn 1.55(sec) n*7w iimnn inn L=0.6(m) nDiiNW n*70ionn imy .i 

. a=4° iiKnn n**oon jimiti m=0.2(kg) 

('pi 6) ?Ji*‘ 7 n*opnn nn*nnn *?e; n'niA inn .1 

(*pi 6) ? n*‘ 7 n'opnn nn'nna Ji}<i{ni m nonn "iiyKD oinn nin'iin K'n nn .2 
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I 


I 
















*T3iiin (*T3.*7D. m'a,Dn Tiino nyDi^in^) nyj m rtj\onvj n** 7 *in 

.R Kin onn trk *7d omi M onon^ ,D'nT d'^did ‘jiy 'TDin jik nmnn 

.Dnipnii D*yQpi nrn nr 24R pmna D'K^na d'^didh 

.m, M, R, G :D'3m3 

O riTipinn 16R pmna riKsinsn P n'ripinn nnisnn mi*? n*7*nrin t)**?*?!!?! 

. (D'e;in hk*)) 



TiK^ni ji'*7*7nn ne;?o jiDiynn '7\u Ji'*i*73n n'AiJKn 'nn .h 

(*P3 8) ?P HTipaa 

?P HTipi^ nnynn riK n*?'nnn k'h in yA"iD. Ti**7*inn n^iKXi *nn .a 

(•P3 8) 

:j\*'7'7nn -iiayn Tin*nn ipkh .a 

('p3 6) ?0 mipin J 1 K .1 

(’pa 5) ?0 mipann 5R pmna iiK^nan Q mripan riK .2 

UK yan'vy 'td ,M ijioniy ^oia idid opinn ni'n*? n'n p*n .~i 

(*pa 6Vz) ?P HTipan in n'*7*7nn nrim 


11 








2 "i9on man - Tiiaiein 





'k (3 'a (2 'a (1 .K 


x=4.33m, y=3.75m ,h 

.'a-i'i .a 


38.97m, ti=t2=0.866 .i 

0.2g , O.Smg -'rtn nia (1 .a 
0.4g, 0.4mg -nown 'jji 


Vi=21.79 a=23.41° .a 
V2=26.45 P=19.41® 

O.Smg (2 


45m/s , k'i .1 

.lann 'iiia .n 




-2.5m/s (3 -2.91 m/s (2 -1.25m/s (1 .a 

K*? (2 H*7 (1 .A 



Ll 

g^9.8m/s .a 

0.169m/sec (1 .“T 
1.98N (2 


I 


I 
















3 npon man 


, Vi n*ji‘?nrin Jin*nni ,n*7yn * 9*13 tiosk ,yp'ipn 'ion hid pm t=0 VAia 
.H inme; |*3a AAn V 2 nn'nni *3 l hto non ' 9 * 7 d noaw pnra iiAin 

.□niiDn nyim *ni iMiMn nnAjnn *7e/ nAiDeinn rij< narn 



Dn><nnn y 2 -*« yi -*7 MO*a dh»;-i ,n*7yn 'd*7d 'ai'nn niioif; Dipn iiAn .?< 
('pj 5) .|»3DLn n*ypip*7 ona inrn *7e; n*^p3iDD Doiixn Dipn jik 

•H=:125(m) ,V2=15(m/s) ,Vi=20(m/s) .Doina .n 
rp3 8) ? (nr "n«*i nr D»D*7in onnDn 2 ”D*e;AD 3 ” (nr nnD myD 

riv*3Ji i*7nm nDTiiyn *;i iitd* 7 on*!x nnD * 7 \y nn*nnn own .a 
ynn pna - p dh ,(|ii*di *7ha) nDiy jin N:<ni ynn pnj - n*7 dn ? n»iiNi 
(p3 5) .nr ■nf'i nr onnDn oiD'iin la yAiai npnrn yA"n nDny tin Nxni 


(*p3 5) ? ypnp *7 DjiyAn *7fij D'jnrn lynDn inn n 

niTD oy 7n*a ypnp*? yA*e; noD. *d nnD tih pinT*i inx n'.n jiin*nn ivhd. .n 

(*P3 5) ?*N 

ny DJiyijji n*7*nnn nninDn nnn»nn «)nA oono on'x iiDnyn nniN *7y .1 

(*P3 SVa) .ypnpa ojiy>A9 



13 






































































"ion *pDiN namn ,M monu; ‘iia *7ii nain m monvy nu i ii 

.p ('oa*pi *000) I'mpnw "|iD*n D»*p D*'7ian 1*21 I 
.Tn* D*9i;in nyian ne/Dicnn ,*a“in 'aisf'n niD imnnn *iian ‘7yDin *k oionon 
.-rn* D'DiAH Jiyian leiDNnn ,ain 'aix'n no |l•*7y^ *ii:in “jy ‘yyDin ’a uioioa 

.( M >m ), m , M , p ,g :D>aim 



.-im n*?™ nya jiDiyn ipn ,(D'*7'na) ‘niD'w piKa laoni yap .h 

(*pa 5) 

niii* * 717 ^ F2 IK Fi TiiniDnn hpk ,(D*‘?'na) 'jiid'k piKa aaoni yap .a 

(•pa 5) 

? naixp nyiara in* lyia* D*‘ 7 ian Dnp'ian inKa^y pn** D 7 <n .a 
(• pa 5 ) ?riD7yn iT'Ka - p dk .yiin pna - dh 

Fz iiKi Fi JiK Noai niAiynnn Jinx “73 nay nino nNiiiyn Dny"i .7 

(•pi 12 ) .□•aman niyatnKa 

. 2 Fi -'7 i' 77 iAa ninyn no D'* 7 *y 9 n *k oioioa iiD-iynn * 7 y .7 

.riDaon *7y iniyn noist *711; jiiki mipan m monw ^iah nyian j\h ikji 

( 5Vz) 
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3 


.Y*£>P*7 mnnn m= 2(Kg) mone/ mm "|iD»n ion *pDi>( no^yn * 7 y 
nniN Dn'inu/ni 3.>mn X pmn*7 non — Y*^P jin D'njim 

.pn nnN*7 

*7e/ n*^p]iDD Y*S)p!^ n**7N'X3ui9n n*AmNn jin iNnn -|*jD*7e; t^-iAn 

.*7p\!inn 'ii'w A.xnn iprijin 



.(jiiTipi 5) .Y*9pn *?«/ niDn jimp jin awn (n 

: nonn Jin*nn *7 tia nn (a 

?‘ipwnn *ii'w jiTipi xti HD'zina (1 

.( niTips 8 ) ? 0.1 m -a Yn^n yDprt\uo (2 

* 7 W n*^p 3 iD 3 m ‘711 ‘I'non Y'dpnw Tinnn man 'i\d ^^a oo"ie; (a 

.‘ipwnn *ii'w axnn pniinn 
X -n I'Sf I'a*! nooaow niAn |*a Ni‘7Dn nown Nuanw •‘7p'T'Dn ‘/iiAn inn 

(niTipj 8 ) ?X=- 0 . 3 (m) -*7 X= 0 . 3 (m) paw vopa 

n*'7N'X3oiDn n*AmNn iwnd ,Y'9pn (Yion in) nmn nn^a (i 
(niTipi 8 ) ?i‘7w n'oi'pn n'AaiN*? niiw i‘7w ji'oo‘7Nn 

n'AiiNn "iw D'DaA i"? qoini ,n‘7Nwa |imn *iaAn jin pjiyn (n 
.'7pwnn 'iiw aunn pniinn “iw n'ltpjioD n*7‘7iDn n'AaiNn ‘7wi n'03*pn 

(niTipi 4Vz ) 
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4 


|n*i I'jei ai:i'on Tin*"m JiKid; iiwn*? mn^inn n*iiAy npon *?y 
(k D'enn n>«"i) iii*on "i*xn D*iie; □•pnina Jiinr myaon 3 D'n'in 


I 



Tiipri*3 niyaonne; tv :iia*on iht'tji jik iie/MT.T 'icia 

.npo'Tnn 


inn nnvisn nv3> niv^onn nnN 'iv □■'lyiDn mniDn *73 jin (n 

('p3 4) .miK ^f'VDn *n ,nii*3 nn .non 

VATa nvi K'n iiio nrTCii npo'Tnn niieiNT npii'j vaon it*k (a 

{*p3 4) ?o*‘7pTinn npiJi'i 

IJiiK D'n'ini ,n»3e;n *7V nnKn nivaon *ni!/ o'p'aTn 'aiyn MO'ii (a 

.npo'Tn *7v D'lnionn □•‘lAvnn trk *7V!; in 2 <pa 
j\H □•‘I'TAn aiwi ,nnK yaon pi D'n'jn *7Ayn mix 'le; nn^n instpa 

i.( A. D*i!nn nKT ) A.iaion jin*Tn 



\H n* 7 iDDn nonn oy it -pnann*? naiWKin n'nn yaon it*k (1 

('pj 6) .pna ?TiT7ian it 

(*pa 6 ) .pna ?Tni* *fnx no *7yD yaon ipk “jy (2 

aia*o nn** 7 «/nn ,R=:5(m) noMTie; mnano *iy D'Tniy n^mx 'iiy (t 

.nraw 8 -a trn 

aia*on Txn 2.5m Vis; pnana •jwni nananon tidiv “ly K3m*a peiKan 

.( A D'lJITH nKT ) 

pjij" K *7 ,niiDiy * 7 y Kxn* 3 n jiy^nei 'td ^o*nn oTpn *7121 'Vn-imn ony nn (1 

('p3 4y3) ?n3nn 

('pa 3 ) ?nnD *d ?tjii* n*7nA 'n *7e7 m^iMii (2 
('pa 3 ) ?nn3 *9 ?Tnr n'7iTA ji*iip nn»nn on'aiy pan •n '7 (3 
('pa 3 ) ?nnD *9 ?Tm* n*7nA nm'iiT nn*nn Dn*aiy pan 'n*? (4 
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iTione; qu iip'n x*7*7 mm |npn TDinawD ,np*7n n^j'on *?); Tniy M mon\y |np 1'^ 

(’k D'enn nK"i) .Vo nn*nyii in yaiDi /<n 1*1 nnr \np .M h*t\ j 


1 



•imn *7ei n*^p3i93 yamn |npn *7iy inn>rm iKim t'jd*!!!; qiAn 


V(m/s) 

-! 

0.5Vo I .i-.■■■ 

[ i ^ 

■ T 2T 3T t (S) 


IK 7i>oo'7D ,7i>uo'iK :nTy>n nnnpn pn Tiie;;i3Tinn OKn .k 

(*i7i 6) \pm ?mnK 

r\ixT\ Dy I'lei nivyAinnn D>ynn |npn Jinmnn D"n>iyne; nnsnn .n 
('pi 6 ) .nniinn n*n yAoin |npn 3T I'n*? T inrn pnon yiTn "inon ,iDmniy 

('pi 6 ) !pni ? HT inr p-i9n iin*nn nji»n nn .a 

HKin .Vo/2 yA9in |npn nn*nn nji**n t >3T inrn pi9n .7 
('pi 5 ) .71*00*79 n7i**n omne/ qiAn I'n*? ii*n iiie/AiTinnei 

:iDmne; '7vyi |npn * 71217 i*oi>pn n*AiiKn hk Kon .n 

('pi 3) . 0<t<T pn inm p79n (1 

('pi 3) . T<t<3T I'n inrn pi9n (2 

('pi 4 V 3 ) .t>3T 7iny (3 
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3 "iDon man - nime/ri 



n*?™ n^iKTiD. nw 'h riD^nn .h 

-ini* 

.ini* '7TO Fi niDH .2 

.N*? .X 

Fi=(M+nn)gps .1 

F2-mgps(1+m/M) 

iTn naie; yn* ^iah .n 

.M 7iyi3TI IIIODi M *712/ 





Fn 

- E 

200N/m .K 

3 m/sec (1 .a 

2.828 m/sec (2 

1 X 

i 

.A 

1 X 

0.3 ^ 

-0.3 

X 1 Xm 

X^ 1 

-60 


Ej. 

0.21m .T 


X . 

- 0.3 

0.3 Xm 


1 $ 
































4 "iDon inun 


ri*ri‘ 7 njin rin*nn:i ^ia pm •nvni jid*? *19 ‘7y *io'33l 

.•pDiMn |ii*Dn *iyn a n'liT i^i* hjii'di Vo n*7-riAW 
.nynjin -iie;*na ^iah *7iy mipn jik D»wmn 

.y-n x-n tx * 1 * ‘7y iKmn nynnn 



(*pj 3 ) ?nT inr *nyn:i ^iah naiy *pdik pmn nrx .1 .h 
(*pa 3) ?«iiAn y'An i*‘7k ainn naiAn inn .2 

(*p3 8 ) .ri9*7n *39 *7y n'e;9nn n*7»93n nxixn j\h Kxn 

(*pa 8) ?(|ii*Di '7-nA) nun ‘7iy n'ri‘7nrinn mn‘nn nn'n nn .a 

nn'nnoL 'je; ^ia o'pniT |i«;?»nn *)iAn pm ninn mipa nniKn 
n*!™ Ji'iiT nxi* nano Dy9n -|K ,'a n*yoa nwxne; nrt niiiy n*7“nAvy 

.(□•vynn nKi) (a<p) 'p 9 ixn |ii'd* 7 “ayn mi* 

?T39*7ei 1-3 D**7"rAnn ~rnM narny* own ,i 
:*n'iyn inn “n9aa. 'itia *79 may pm 

(*p3 5Vi) .*p9iKn pnmn .1 

(*p3 3 ) .*a"inn naiAn .2 

('pa3) .nymin inr .3 
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.m inonei min ,*p9iNn -iiidi'n*? a fimitdi 'loin ABCD •i^'in ni'i *J9 *iii 

.n'7A*7A 'inDH uin niymKa ^iah Vy *iyiD BC y‘iif'7 '7*apnn F niD § 1 
{D*win HK-i) .'aa'inn ni*7n “le; AB D**7*apn oinni n'lA'iAn 

.a = 37° , m=4(kg), Pk = 0.1 , Ps = 0.6 rD'iim 



(’p 3 7) ?nnnna iKiy* qiAn niayvi Fmax inn .k 

(*p 3 7 ) ?nnnna n^e/" ^un nioyiy Fmin inn .a 

inxiKTin |iioa n'lp n9*m i*! D'lnn «^iAn nx 
('pj 6) ?2(m/s^) * 7 e; nxi^na niVn n'7yna yn* *iian may F inn .a 

('pj 6) ?2(m/s^) * 11 !; nxiKTia ni*in -nina yn* * 7 ian may F inn .“r 

:‘?iy 9*7 ' 7 m F none; mK'i ^^un nynn jik D''7*na ikh .n 
(*pj 3) .n'lyn • d'id nji*n «^iAn nxiMniy^ .1 
('pa 4y*) .non •d'id nn*n ^lAn nxiKne/D .2 
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in pn*] iVH ) ABCD n'7<on aa ")iD*n **7^ p'^inn m mone/ |op 
.R ioi'“ne7 qipr '"jAyn yopa Tin'*non n*7*onn .(inynn -|*7nna n*7*onn 
laiyn *pDiM noe/n 'lyn 5R naiAa nN^nin A n^ipin tik Dniniyn 

( D*«nJ1 HKl ) B HTipin 
. a, R , m , g iD'imi 



( 'p3 8 ) .n'i'onnn pri*3 ivh c^iAniy riDin {k 

(*p5 4) ?D niipia iiii'Di i*7iiA ,nn*nnn “iiopi inn (a 

(*p 3 4) ?D mipia ri‘*7Kmn n^iKnn *nn (a 

K*! ciiAniy no , ^iah hk nin^y*? |n'j nnn h ''7n*j*nn naiAn t\h awn (“t 

('ps 6 ) .n**iAynn n*7'onnn pjia** 

"nniwn n‘7'onn ‘7y ^^iah p*yn la niDn *7“riA hk awn (n 

(*p3 UVa) .C -I B : Jinipia oTipn «i'yoa awinw h naiAnn 
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ji"niinn K=10(N/m) i*ie; non yi:ii7e; *pDiK y* 5>P inxp*? mamnn m non 
X=5sin(0.8t+0.4) '"y nnNmn nnyiini ,noie/9 n'linnn nyisnu 

.X(t) “ny 'niD'x ^ni2(n 





:riM M^n 

(*i73 8 ) .ji'ji'injinn VDinn n*iiTi nn'TJin pirnnn inr ,ny-ie;nn .h 

{'pi 6) .m ciun non .a 
(*pj 6) .t=0 yA"ia n^iNnni nn*nnn ^pnynn .a 

.t=5(sec) VAia n''7X'MOi9n n*A"i3Kni n*oi*pn n'Aiaxn ,n*7*iiDn n'A"ii/<n .i 

8 ) 

n^i]<nni nn*nnn *ny (Q»niD*x) D*9nA imnnn oune/i X<t) *ns/ nw pniin .n 

{*p5 SVa) -inm bv) n*^p3i9D 
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n'*7*7nn .Vo Tin*nna iitd ‘JDn Jioax n"iAiwn m 11*7*70:1 riTione; Ji'*7*7n 

.ji'iiAn mstiiJi Y“»?<n inD 'JDn 3 Re riaiA*7 nii'An 
.{y^nn "im 'jd *7i/ 7i*u;Dinn n*7'D3n n^iKn) go, Me, Re :D'3ma 




(*P5 7) . Vo "iiA'ein nn*nn ji 7< awn ,h 


jY'Dpn jioiKJi'n 'nn .2kg mone; ^ia y'^P 'i*7n Ji'*7*7nn -|m^ .a 
.pna ? Y^><n "im no *7yn 3 Re *7^ naiAi TiK^n'i Ti**7*7ni'nyD 

(’P5 4) 

nniAOi Y"*^^ aoo map »‘7AiJn * 71 * 7071*7 oid*ji Ti'*7*7nnw D*3'*iimfi .a 

.*7'o ri**7*7nnn oni* -jd tiii«* 7 .nmAn HTt 

(*pi 4) Ipni ?*7*on *7iy n*n pio Jii*n*7 inx nn (1 

(*p 3 8) ?0.25m K'n mon dk ,*7'on Tin*nn *nn (2 

(*p 3 6 ) ?*‘ 7 Aynn *71*7071*7 nayna n'' 7 * 7 n *7 hdoii h'aiin nnD (3 

YiKH jiK np'pn Ji»*7*7nn aiyjo .ninvyn 'a n*yo*7 -|nan£iji dkh 

naiAa 

(*pi 473 ) Ipni ? 3 Re *7e; 
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4 tpon innn - ni^niin 


[T 

43.2 N .N 

4.8 N .2 

35.2 N .A 

12.8 N .-r 

.Ti" D”nNi ni'w*? TWO' (1 .n 
.niiw nsixna n" (2 


-□ 

6m (1 .N 
18m (2 

4 m/sec^ .a 

85.23° ,12.04 m/sec .a 

|op*(1 .T 
•7-TA' (2 
*I*TA* (3 




2.5 R .f 

nn^in .h 

Nc=3ing(1-cosa), NB=6mg .n 

n'jHnv ■j6gR .a 


6g .A 


H 


T=7.85 sec ,A=5ni .« I 4 

<|)=0.4 , F=0.127 Hz 

0.a 


15.625 kg .a 

.•w-in *7i*7on*i (1 .a 

^^.5^g,R, (2 

/3 

8 ' 

.ODK -iNwn jM*? .“r 


v=3.68 m/sec , x=1.947 m .a 
a= -1.246 m/sec* 

Eels11.3.19 J , Ek=11.8 J .t 

Et=125J 
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5iDon man 


. Vi Ti»n*innn nn»nna n‘7yn * 9*73 hojk yp^ipn 'ion in!; 7 <-i htd pin t=0 f%— 

.V 2 Ji»ji*7njin nn*nna n*7yn » 9 *?d jioik ypipn »39n *3ei -iitd p-in ni'jiy 2 inx*? 1 

.nynnn Ji*7'rmn DnnDn ni*n»nn jik unHj)n y2D^\u □■9'iAn 



•inm *7«; n'^p3i9D iie/Kin -iiiDn Jin'nn iicTinn Vi( t) -*7 Moa nnyi .k 

(*p3 4) .(iMiKH nnADiinn D'7ynn) 

(*P3 4) .t=2(s) yA^nn *7nn inrn *7«; n‘3<p3i93 V 2 (t) -*? *io*a .a 
.|iiy?<-in iiiDH *39 ‘7y 'jvyn iitdh ni*7n* t=0 yam inr nwD iioyo ae;n .a 

Cp^io) 

•39 *7y -rriKn □•9'7in onei yAia ,D'imn |a n*on'n Jin'nnn Ji 7 < oie/n .7 

(*p3 6) .•3iyn 

y*A»ei '-na ,'3«in -ii-on jik pnrt "I'-ijt n'n n'zyn 'dVd 7i*33k nn*nn irwa ,n 

(’p3 SVa) ? iieiNin "inDn oy -rn* ypip*? 

Dnip*n JIN DnNiinn, y 2 (t) yi(t) ^ia oo^o ,Dn* 2 « jiD^yn nniN ‘ly .1 
.ypipa Dny*A9 Tyi □•imn Tiyi37i ji*7*njin inrn *7ei n'^p3i9D onnrDn *7e; 

(•pi 4) 


25 








,Y'9i7 m 2 monei ne; niA*? -iie/pn mi monvy ^ia nam *p9iK in'aiiy *iy 

.xa‘ 7 A* 7 A a'ao niiDn uini K i*7\y niDn yizipe^ 
(□•vyin HKi) .na*n* mi hia tix iiwn*? ‘7*njin F no D*ion t=0 VAii 

•Y'Dpn Jiniann D*ivian*7 e;* 

. F=80(N), K= 268(N/m), Mk =0.1 , Ms=0.5 , m2=4(kg), mi=6(kg) 




.□‘•iiann “rnK *7 d tixikh t\h ne/n .x 


(*p 3 7 ) ?nynjii jiDiynne;D Y'5)pn niDiKiin nn .a 

:* 7 iy 9*7 *77n F niDn t=2(s) yA"ia 


Cpi 9) ?ji'yAnn nna'xy*? ly mi nonn aiayn pmn nrx 

?*mn |iio*7 yia*7 '7*njan uDiynn nin'ify an?<*7 dx.i 

.ynn pna - ox 

aiw yiin TiDiynn y*^P^ iJiDiKnn nim n*nri nn a^yn — p dk 

(•pa QVa) 


.A 


.1 
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iTioni:; |*i pk *oa*pn ^iD'nn o^rpn jiwsfn*? oiho'i mT*oa ^ 
non yape; ‘pDix y^Dp'j non j\h o'Tn^n ^jn'zi^n r:i *7 m=50(gr) 3' 

,miK omniyn X niy'iy:i yion Y'spne; -inj<* 7 . K=10(N/m) iViy 

.nj^ya^y ly L pmn nma *7iani 
(□•^ynn nxn) .jnn?< k* 7\ yopn "ze; yiion iTr»n 'lO'a "iDa 



n*i9*ny n*7aoi ninivyn m'Tnn 



rp3 5) • 'jw n'^paiSD L *7iy n"*^ oono (>{ 

I'n iwpn J1K iKJinn |l•ll'e; iinD ,nn'-rnn niK^m * 7 y innon'? 'Vdl (a 
(*pa 12) .niAaiy ipn mix*? D•^mn iiDiTiDiy lyii'iyn ynn mom ,X^ ja*? L 


niyniynn tiki yis)<vyn *7e; Jinm'n nn |**xi niAn yiD'vy j\h ae/n (a 

('pa 7) .i*?^ Ti'^jp'rDn 

"|iD»nn DTpn nx a^i;n n*a^e; nmni riariDi!; |i*ii'e;n nno *7y (nr 

(*pa 6) .|n'7iiyn pa*? pa 'oa'pn 

JiT'TO *714/ ji'on'n nK'Aiyn ^y nonn *7"riA y*9iyn mo (n 

(*pa SVa) ? L pmnn 
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.Vo Jin'nna p‘in •ps>iH iwn *7^ iiyon M nnonnii nniiiD ii'inp 

□•na min HK'inJin ii'anpni iJiKnzi non *9*73 jio 37( -ni* d^ia 

.(m D*nn non) 
.Vo , m ,M :Domi 




(*P3 5) liTm ?n 3 jn!in k*7 \h njop ,n'7-rA nonpn nn»nn DKn(1 .h 

(*pi 5) l iina ?njjnyn k*! ik lop ,*7-rA nonpn yan own (2 

.m K*n ji'anpn D*nn noni poD oe/An .a 
(*p3 8) .riT 3.*7ei3. n‘74!i yirin tiki Vi nonpn Tin*nn tik ko3. 

yn *7 nD*e/nni (M+m nonn) D‘na nK‘7n nonpn iis/kd .a 

-| 9 i ! 7 n '7 D *‘ 7 'nnn D‘nni .njimnna nno D'nnio ,Vi nn'nna 

:(DiyA i'k) n'Jinnnn 



(•pa 5) Ipm ? naniyn k‘7 ik naop ,n'7TA nonpn *7e; nnn'nn oKn (1 

(*p3 5) ^iZDl nane/n k‘7 ik |op ,‘7-rA jionpn ‘7i£; yann OKn (2 

.nojN Til' oii»i *K TJioa ms niioii n'lnpn twND mip r>n 
nn 9 o'nJiiD ,d*ti m non ji'inpi mioxn iwhd 
?Q nnaosn Mp*? niiwn ispa non •D'la q'nsi* n'nni 
(•pi 5%) (niiiip □■nni n'lnpn non) 


II II II II II II II II II II H ... ” “ " 

II 11 II II II II II II II II II II II II 
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*i\u n*^pii 93 m=0.5(kg) inone; p*|i*7n *7ii ‘ 7 iiiDn niDn dn iNiin tid'jw q-ian | — | 

.*7pe;nn Mi'e; i*7e/ pnvnn 
.X=0.2m le/^D nnnnn Tinie/n p'p'inn t=o y;na 



□•jie; □•i/op'i nviinn ,-7*in .,*7*p*7nn nynnn aid D'Vna i?<ji .h 

(*P3 5) .p*p*7nn *pjiyn*i oKnna 

-*7 p'p^'nn y*A* imne; yAin inr nnD "inK*? 

(•pa 9) X=- 0.1 (3 X=0,n (2 X=0.1 ^ (1 

(•pj 4yz) ?nnie; nnn Dipn*7 p‘p‘7nn urn* nnnvy yAin \m nm iiayD .a 

nnne; "in7(*7 p*p*7nn nn'nn *nn .t 
(• pa 9) X=- 0.1 (3 X=0,„ (2 X=0.1 m (1 

imrn ly p'p'znn *7e; nnniy yAin irarn *71!; n' 2 fpai 93 nariNiin * 7 iy ^^ia uoiiy .n 

('pa 6) .ixarin Tnipa *7 
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5 noon man - nawn 
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6 "iDon man 


•ae/ iinyin iiTan Jin*nn ninn oei*? .Vo 11*11*70x11^ Tin*nna xi'pdik pipa *7 ooitd 
mpnn |l••7vn 'ion 't<a ’pomn pmnn . 2(m) xin on-ia D-naan vnonv .a^'io 
. 45(m) Kin np-nm oipnn iijinjin ‘7on ^\u 'poiKn pnmni ,35(m) Kin npnrn 

(D'«;-ixi HKn) 



.D'*7on *ae; iTin nmn 



(pa 12) .niDn *7\y Von'n*7nTinn Tin'nyan JiK nyn .k 
(* pa 7) ?-»i-TDn pnt'a |i'* 7 yn * 70*7 * 7 yn nau ht'kii .a 

*70*7 ijn*7n yAn ‘7 ly nmn Jip*nT yaan n* 7 n inr nnD .a 

(*pa 7) ?|mnjin 

*7on xii mnn yAia ( 111*31 *77ia ) “imn xin'.m *nn .1 

(*pa TVs) ?|mnjin 
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H'H nun niDH Ji'iTina .n* 7 vn *d* 73 xin'ei* m=2(kg) monei ^ia onn F no 

."I'liKn niiAiJin hk nun “^ 3 .ndi*ni.nniAni 



•inm n*xp3iDA F non nurie/n nx *iKnn Kan «inAn 

.(•ai*n 3 inai n'lyn |iion) 



•le; □a'yvyn nwi'jiyn inK * 7 d nay ^\^ t \ '?y □•*7yi9n niniD D'lynn iny .k 

('pi 9) .a‘ 7 «# ‘jaa ni^iKnn nK aiyni ,myiin 

•iiy niiie/Ka ni'iiy 50 nay inrn '7W n*itpii5>a nn*nnn •?«/ ^ia ooao .a 

(’pi 8) .myiiJi 

? inyiin |ii*a jik ni'w niAn iTiyun ^‘7niia DKn .a 
?«liAn TK -ry n'jy onon nnai ,mp nr 'nn - p dk 
(' pi 6) .qiAn n'yy onon nna awn - k*? dk 


7iTiyii]i ‘7W niiiwKin m*iwn 50-a ^un *7W nyitiyinn inmnn 


nn*n nn 
('pi 5) 




F nianw nnina ,iKXin Dipn*! niAn arm n*n t=50(s) yAann inr nna aiaya .n 

('pi SVs) ?odk‘i niiw rny 


I 
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.npnTn jiTipaa mia oin**n iie/*n .n'lyn *d*id pipj m=0.5(kg) mone; “iitd 
•inm *7e/ H'^piiDD "ii7Dn n'oi'pn ri'Ans^n n?< i^cnn '|*d9*7w «^iAn 


3 



niTnnn ‘ziu nni ,n^iAn K'e;'? itoh y*An npnrn yAnn inr nn 3 iiayD {h 

(*pi 8) ?“»i"TDn p'ln na 


f P5 6) 


."inDn y'AH f^x naiAn tik (a 


inrn *?e; n*^,i3i9A itoh '7e/ 7i>'?N*^]oi9n n'A'iiNn Ve; ^'^a ggniy (a 
•I'A iaKn *?«; ‘am -|iy |"}«) npnrn uTipi*? ijnrn yAi"? 7 y npnrn yA-in 

('pi 6) .(*7*113 nynn inn 


rpi 4) 


:"rai3n niD miay nx ae;n (t 
. naiAH 7<»e/*7 iy‘An Ty npnrn yA^n (1 


Mine/3 yp-ip *7 * 7 yn 60m *n£; naua niDnif; Ty npnrn yAnn (2 

rp2 4) .niTn iDTia Nxn'j 

pnn DN iinei' Dn* 2 tn oy jmjn ^lAn * 7 id; "|m*nn nnipi dn.-i (n 
.ynn pna - k*? dm ?m*n *7y n*7i9D mone; "iitd nn*nnn nniM^ 

(*pi SV%) ?'ii*e;n n*n* nn - p dm 
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.n'liii n' 70 ion inryi •'709noiJin nisn nay 'wan nin'K'j 'lo'i ^ay nn'in 
.nosn*? miN p'aini n”o 30 'iw om “lya "jayn t'J "ly ooaw -r'n'7T(n 
(K D'wtn nxa ) .nipT n'n* xinw la "jaao Kin "jAynn ranna 




*7«; inyi?*? ay nr naian oin iwni .nssca*? ‘lyn h o'lon nau nn Kin dvd "Taa 

' 71 ‘jona yi nuni .n'n'innn nmnn oin*! miwpn non"! nip*n Tn‘7iin .'raynn 

.'poiK '"jayn 

;nKan n'jaoa niimi h ‘7W n'spiiDa nmnn inr ‘7vu nn'-ran niKxin 


h(m). 

^ -”0.2 ^ 

1 0.4 

0.6 

0.8 ^ 

mMA 


¥0.88 1 

k'-1.25S 

‘?#1.54 u 

„ 1 . 77 “^ 

CO 

00 

^ft»(se*^ 

0.79 1 

h 1.58^ 

^^2.37 

3.15- 

3.94 


iD'nwpn riK nain nn'ann jiiKyin "ly innon'? ■‘la (k 

(1 


(•pi 12) 



m*g*R 

nR)= 

h 


F(R)= 

m*4n^R 

— 


(2 


(•pi 5). h •iw n*ypii9a "P ‘jvj naa ww> (a 

('pi 5) .pni ?'k n'voa nnain duik onwp'i nn-Nun naaaiy ipn mis oKn (a 

-.I'l'K 'lo'in niKym niinvin rn -wa (a 

('pi 3%) ?ani' 'iiaa n'n 'ii'ionn oraa (1 

('pi 2) ?n'7ioa nn'n «iian non (2 

Kin nyiinn oraai, m=50(gr) K-n qian nonw yia- (n 
•iw 'O'! F(R) riK awn h=40(cm) naian aiay R=30(cm) 

(*pa 6). *H TinDin«i □•"nypn 
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,oin *712/ iinnrin "i^innn ,m itiohv!; |op inDn naDiin Ji*onnn n'loion 

.nyiap HTipin *1*711 oinn *7e; |l■* 7 y^ in^pe/D 
.nniinn imn n7< D*iine/ni a mop n*iiTa oinn tin □•o*on 
i*7iy niDii yi3.p^ Y*9p*7 i^innn ,m inomsi *3vy ^nD nniTnn D*Tirns/7j yAin ijiinu 

(1 D*^*nTi riNi) .A n*T*n^ y*Dpn iiwnd K 
( 2 D'ly'in HNn) .|n*7i^n nsfpa pi'-ra D*i£;A3nn onmn *ae; 



.oinn non nNi no'nn nN nnn . K,A,g,a,m lO'TinT 



(*p3 6) ?nie;A3nnn lynnnn D*DiAn nnne; iiAin inr nnD .n 

(*P^ 6) ?n*7oionn *7e/ oinn -|-iin inn .a 

(*P3 8) ?niv!;A3nnn *3 d* 7 pp c^nna D*-imnn inN *73 nn*nn 'nn .a 

*7vy ne;“rnn niiunn npnipn n*nn nn ,n*oo*7N N*n onnAn |»a niiPATnnn dn .t 

(*P3 8) ? yDp^ lainnn nmn 

? *7*7Da DN ,n*3e;n nie/Asnnn «;mnn niie/N'in niiPATnnn pAnn |nT nna niapD .n 

(*pj SVa) ! pni 
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6 iDon man — niai^g;n 


02 = “5 m/sec^, ai=15 m/sec^ .k 

03 = -10 m/sec^ 



2500 m , t=30 sec yana .a 

10 m/sec .T 
2.36 sec .n 



,A^ .; 


yl=^^2-(l-COS<^ .T 
K 


n*K iimnn inr 
.jii'n'innnn Tii*n*nna 



44.72 m/sec .k 
3.06 m .:i 
1 sec .A 
12.6°, 45.825 m/sec n 



-300 J (2 ,-400 J (1 .-T 

.n 


Ep. 

800 


,2 *9 n*i-rA n*A-i3J<n 
.6 *9 ‘?“TA inin 


24 48 




T*1 

nnDin .k 

y 


y 


^ -►h p .A 

.nm^n n'H k*j iimnn inr .1 


0.375 N .n 
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7i9on man 



n'7yn •d'?^ niDipr -inD pira h=80(m) innue; 'i-rAn nxpn 
(1 D'e/in) .Vo=40(m/s) *?«; rim'injin Tin*nna 

,inDn y'A* •7i;n ''7n»opn hdlu nrw*? ,h 

7 nr nniA*? va* inr nwA iinyDi 
(*P3 6) (.TiKn nnAiJinn o'7iinn) 


y*A* |nT nwD ii^yD ,'p9iNn |ii*3i ik, Vo nn*nyin niiiKa nri*n npntn dk 

:‘7-rAnn **7Ain iJiy*AD pmn n'n* nni ,ypip '7 inDn 
(*P3 4) (2 D'e/in) ?Ti>(n niiAsnnn □■n'7ynn le/ND .1 

|ii*Da 5(m/s^) *je; “inDn n^'Nn ji'tai nn “ie;?o .2 

(3 D*i£nji) ?o3Kn iii'Di nyiinn *iy ny*9V!;n ni»N -|N,n' 7 Mne; 

(’pj 6) 







1 •■ ■■ 

■ •■ ■■ 


80(m) 

1 •■■■ 

■ ■••• 

B 

B*a»» 

1 

■ ■■■• 
Baa«» 
taaa* 
aaaaa 
!•••• 
Ba aaa 
Baaa« 

• 4«B« 
am aaa 
aaaaa 
■ a aaa 

m 


aa*«i 

aaaaa 

• taaa 
aaaaa 
aaaaa 

• aa aa 
aaaaa 
aaaaa 

B aa aa 
aaaaa 
■ aaaa 



'•yAna yA9*iy 'idi "irdh jik pnr*? n'n ■p9i?(n pi'Di Jin'nn ir?<a .1 .a 
(' pa 7) (4 D*e;nii) ?nnA3 nn nniK Ti*7yi9 -ie//o *7-rAnn 

('pa 4) (|iioi ‘y-riA) ?ypipa nyA 9 n nn'nn th n'nn nn .2 


nn nniK 7i'7yi9^D, ‘nAnn ji'jinnn "inD pni*! e;* (|iioi *niA) nn*nn it'kdl 

?n*p9iN n*nn mn*nn *nAnn n^p^ty no 2 . ,n' 7 Aa 

('pa 6Vz) (5 D'vi/in) 


.1 
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ti‘7a‘7a nao "inon oin iiwp , i7*7n \nin *7^ , mi=6kg mone; 

.(□•ifnji HKi) poiN*? 30® TiMiTa 'loj imnn .m2=4kg nnonis; Ti*7ipwn*7 

.nniinn jiDiynn jin on-inein t=0 yA-in 




(*pj 6) (|iioi *711^) .D'oiAnn inN *7 d n^fiNn hn ^e/n .k 

.□■9iAnn iRN *73 *711 ‘7yiDn *7ipwn niDn *71!; uiio uni i*71ia jin ne/n 

(•pj 6) 

jii'ie/ 3 m 2 Ji*7ipe;nn ‘7e;i mi ^iah *7^ (|ii*3i *7 *tia) nn*nnn jin .a 

(*pi 6) .-innein jiA^n 

:jin nvyn .oinn inpj innwn iiAin jii'ivy 4 iiayD .*t 

(*P3 6) (lllOI ‘7“TIA) .D'OIAnn inN *73 J1>{INJ1 .1 

(*pj 4) .D'DiAnn iriN *7 d *7y *7iiiDn ‘7ipi£;n non niio jini i*7-tia .2 

Nin nnn Dipn*7 mi inone; ^\>z\ urn* oinn inp*j la jiA“inn Jii'ie; nnD iianD .n 

(*p3 SVa) ? nnie; 
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niA nnnnn nniiyn p*7n vDie/n -iie;*n n'jyna hi naua iiK^nsn 7\iipm 
I iD'iiKe; oina nieip r'lKiy aii'o i«3f ysie/nn iiiynn n'Tinn*? * 7 yn .m mone; 

('n D'wiJi n?<i) .m N'H inoniy 'jw ^ix 
aifn*7 -ry n*7iy -jiyn «iiAni ,ti*oo*7k ji'nxn Jiie/Ainn 'aein ^ix^ \uxmn jieixin «iiAn 

.*pDiK Kin oinn q 

.1, g, m :D*}m3 



rp5 6) .naon ?|nyKnn nun mniw hi nau nPKn ,h 

{'pi 6) .naon ?niv;A37inn nnK*? D*9unn "rnK *73 J3n*nn 'nn .a 

.pna?*p9iK Kin oinn a istna iji^iikt) 'nni, 'le/n ni^n Tin*nn 'nn .a 

6 ) 

nuniy '-13 ,|iiyKnn ^iX7\ riK n-ine;*7 1 '-iy n*n h 2 '*7Kn'3'n nau nPKn .Y 
('p3 6) 33ie/Airinn -»nK*7 K*7n nia'o y:f3.' 'ivyn 

,*K n*yo3 Jiie/'ne; hi nuunn -i-iniwn n'n |ie;K-in ^ix:\ dk .n 

:n'oo‘y9 nri"n Jiie/Ainnni 

i'pi 6) ?nnie;nn nun onnxin n'n n3u .it'k*? 7y (1 

naiA*? Ty D'Dun n"‘7y ne/no. ,uin3. nin'nnn •‘t* -“ly nriiiyyjv; n~Ti 3 .yn *nn (2 

('pj SVa) Ipni ?'a"inn 
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ip'inii .mpn"? onamnn q’ji'bp •iw'? |l■'lvn 1^*7113 -lainn m=6(kg) monw nu 

.nss'n'j Dniinnn o'Sf'op ■iw'i |innnn 

(D'v/in nm) .K=40(N/in) Kin Dnn tok "la ‘»w niDn viapi o'nr □•2(‘9pn nvnK 



:d**i9“i D*it*Dj7n *7D nj/KD nni3iiyi riK omnwyi 
(*P3 6) ?nnnjin *7^ -iimnn \yit inn .h 
('pj 5) ?ni-riajin nii-iein 'nn .a 

(*p3 6) ?rini 3 nn "|* 7 nn 3 . *71!/ n*‘ 7 n*opnn Ti*oi*pn n*A“iJ7(n 'nn 

(*p3 6) ?jii-rnjin i‘ 7 nn^ n*'7n'opnn n*oo'7Kn n'AiiKn 'nn 

.D* 3 mn 7 in D'X'Dpn 'aw o'pri'a ,d"I 91 D'5i*9pn *79 iwio nniann "j*7nn3. .n 
(*pa 4Vz) ?D'V!;‘Tnn nimnn inn nynwnn I'n* nn .1 

('pa 6) !pna ?nane/Ji 7<‘7 ih |0,Tn ,•7^Am ii'ainn iin'nnn own .2 
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*7i*7onn oi'Ti .m«n aao «*7A)in Vi*7oni nyj m = 4000 (kg) nnonie; * 1*10 jij'do 

.T=120 (min) nopnn *7W ^irnnn inn R=2000 (km) wn 7 \'i\u 



(*p3 8) .n*i?<«in 'ami mrya m'n non nx aem (x 

{*pi 8) .m*n HQo *i*7nn ni'Do "ny nopnn nn*nn nx a«;n (a, 

•ID (R xin n'7i‘?on oi»Tie;3) '7*inn nj'oo*! ne/mn n'*jn* 5 *nn nn*nnn -nn (a 

(*p3 8) ?m*n nD'einn oVn'n'j 

x'n nn*nn irxa ,*a ^yoi nxitne; nn*nnn nx * 7 ' 7 nn ni'Do*? on,in I'n dx (1 
(*,13 OVi) ?ni*n TDinn n**,i 3000 pnina nx^nin mi ,13 maiy nn-M 
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7 ->Don man - niaiwn 



[7 

4 sec , 160 m .k 

120 m (2 160 m(1 .2. 

10 m/sec (1 .A 
75.96° ,41.23 m/sec (2 

75.96°, 41.23 m/sec .t 


0 . 

9.13*10“ kg .K 
1744.9 m/sec .a 

2467.7 m/sec .a 

2014.8 m/sec .i 


-E 

.ysi^nn iiiymn n‘7yna 1 m/sec^ .k 

4 N , 6 N .a 

.yeivynn ^iwnn n*iiina 3 m/sec .a 

10 m/sec^ , -5 m/sec^ (1 ."r 
40 N , -30 N (2 

2.759 sec .n 

_ 
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8 "iDon man 

HiAn *7e; inipn t\k oen ip *7^ yjn *7ei mynn ii 7 < ^ipn *7 'td 

.jii'jvy 0.02 *7i£; inr 'ninna 

.t=0 o nsi^Acin m*“ron riDivj idlvs/ vaih jin TiAn #cin 
nn*nn jin iNiinn ^ia ooioi .D'Jiein D*yA-in ^iah jii*n'nn jin i«/*n Tn*7Jin 

(D'enji nN-i) ,\mn n':^p3i9D c^un 


imn *jvf n’xpjtD^ JinTtn 

2S 


20 1 

15 - 


1 - 4 



n 




re 





> 

4 

' 


10 - 


• 







5 - 









%w 

n - 









0.02 0.04 0.06 0.( 

70 0. 

1 0.1 

" - 

r2 <?.J4 0.1 


t =0 jiAin qiAH najie/ pninn jin ,TiAn *9 * 7 y ,inyn .n 

('pj 5 ) .t =0.14 ( s ) jiAi “ry 

. t =0.1 ( s ) yAin. m/s2 ‘ny m'n‘3. ^i>7\ n^iNJi jin ^lein .a 

(*P3 5 ) . laie/'n JJN 0191 laon 

iD'Nan D*9*yon “yy njy t =0.14 ( s) -1 =0.08 ( s ) |*a\y inm p“i9 nay 

.("pi 5) . c^iAn *?e; jiysfinnn n^iNiin jin avi/n .a 

nj‘N IN mop ,|nTn *7vy n*ifp3i9D n*77A nun nifiNJi dn qaAn *9 * 7 y yap .a 

. ('pj 7) . ijna .njjivyn 

I3*N IN |0pi n‘7in ,*71AI n*7in qiAH ‘7y ‘7yi9e/ *7ipein non *?«; i‘7aiA ONn .n 

.(*p3 5 ) . pnj ?n3jnyn 

jiynji iiio*? lAun .qun nynn pioa -qun “yy *7yi9e; ‘iipe/n non iimd inn .i 

(*pj SVz ) ? i7ni ?niAn jiyiJD piD'? qjiNn in qun 
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. n 3 «n» niiD x'ni ,nni 3 nn t=0 yAia imniwn D*ei“iTiDL mKmnn iiDiynn 

.“iiiiD*? "I'wnn F niDni ,oinn y“»p3 tii'JVI 3 ^i3.yD W J 
.-|o*nn nino “id 7\hi oinn non nK min 
.M=4(Kg), F=14(N) :D'3m3 



ni'iiyn 5 iiDii inrn *7vy n'3rp3is>3 M moniy nstinn nK iKnn i*3D‘7iy 

.ai*nD -inDL3 |*n* |iion .myi3n ‘7e; ni3iWKin 



inDiynn nynn * 71 :; nnieiKin ni'3e;n 3 lay .x 
(*p 3 4) .D'DiAnn -rn 7 < *73 *7y □•*7yiDn niniDn nw ooiei .1 
(*p] 4) .nyisnn rtiMiiu/n riM niw\ .2 

('p3 4) .oini nin'nnn n7<i m nw n-irya a«;n.3 

7 ni 3 ie;K 3 n ni* 3 ein 5 -|*7nn^ inyi3n iipd nx n3'iy M inoniy ^iah own 
(•p3 7) ?n' 7 nnnn mip 3 n pmn nvH^i yAi -p uh .yiTn pn3 -k*7 dh 

M mone; n*p3«3i9D nn*nnn *7^y n“*A oo-iei .a 

('p 3 5) .myi3n *7«; nniwKin ni'3e;n 5 - 11 ^ 

:‘7 ^* 7 ^lAa niiei yip*3 omnvy "in7<*7 T^n n'on'n n^fiKnn n 

(*p 3 4) mn 7 < (5 10(m/s^)(4 6.5(m/s^) (3 3.5(m/s^) (2 0(1 

DTpn *71!/ my inn ,(*i 3 *vy n* 7*7 nDiynn •K3n nxisi) p‘7n n*n h*! noiynn dtc .n 
('p 3 SVz) ?nynn hv n*nn riD-iynn la. *ooon -)iD*nn 
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vinpi!; Y'S)p h=0.8(m) naun '7913 ,nnnni Hiimn m=0.5(kg) inone; * 7 ia 

( D'lynn nxi) .K =20(N/m) I'le/ non 




(*p3 8) .Y'9pn *?«; '*7n'ODnn Yuon iiyvy nx :nyn (x 

(’pi 4 ) ?Y'Dp*7 i 3 J*an ua-ia *7i:in Jinsin nn (a 

?‘7pe;nn Ji-ripi -|-nr *^*710 * 71 ^ le/xD ,Y*s>pn niKiiDTin -iiyw nn (a 

rpi 4) 

my'AD yA-ii njii* n*7m '7i3Ln iin*nn p-n ( □•‘7'na ) 'jiid'x pixa (^ 

(*pi 6 ) ?*7p«;nn Mi'e; mipi yM n:iiy va^di ix ,Y*s>pi 

(*pj TVz ) .Vpiynn •iris; n-ripi 'iti ^'?in xinv^D '7i:in Jiii*nn nn A.«;n (n 
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,i 7 * 7 n *pDiH noi 2 ;n *711 minn m monv:/ *7iDLa jiaidi V nn'nna yi m moni£; "iitd 

.TP*? "lainn 'aiyn inxpv*; ,K yi:ip "lyii 'pdik “lainni 

.ji'00*7?< n:^n nivsiAinn D*\uxiJ\n imni *7ian 

.V, m, K iD'iim 



(*p310) .Y'9pn ni^iiDJin *7e; •atinn niyvyn jik 7<5cn .k 

* 7 iy ':iinn isfiio yA"i *7 7y nanyK"i*i yAiD in^n me; yAin |me; inrn pioa m 

:Y*9pn 

?Tmne/i ("imni “imn) d'siah *3e; n^iyn '7ei n*03'pn ri'Ana^n dkh (1 

(’pj 4) mon 

(*p3 4) .laon ?"ine;3 d'diah 'je; TiD"iyn “le; yann D>«n (2 

(•pa 5) ?"inD‘7 * 7 mn |m n*ae;n nie;Aarnn e/mian'i mmx inr 7\m iiayD .a 

• 7 mn pnann ,na*n* iiima V/2 nn»n *7mn Jin*nn leiND .*t 

•Y'opnn 

im*? *7mn |m n*ae;n jiie/Aannn e;mxin pm'an yAin \nr 7\m iiayD (1 

(•pa 5) ?ii“rDn 

(•pa SVa) ?Dn'am n"ae;n jiie/Aannn -inK*i lan'nn n*nji nn (2 
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*7e; ^iTfin ino »*7Ayn *7i*7on^ y"\HT\ -iitd t\h «^'pn m=500 (kg) mon^ 1*11*7 

{'k D'enn n?<‘i) .T=7200 (s) 



(*pj 6) ?|*ii*in *7i*7on '7VJ orTin inn .h 
('pj 6) ?|*ii*7n jin*nn 'nn 

iTO *19 ni'7'vyn pn |*ii*7n jin Jii'iyn*? n:> n«;m nji*'n«; n*;niNn *nn .a 

(*pi 12) ?i*7e; nDpnn *7i*7on‘7 la'iDn*?! y'inh 

ixionv:; qu noe/nn ‘ly n'ln aiNinooN .p'^n niwn novyn Nxni |*ii*7n ima ,1 

(*a o'enn hni) .m=1(kg) 



(*pi 4) 7noe;nn i**7y *7*yDne; niDn inn .1 

ni*TD onn*? |*ii* 7 n jin n:innn oi'ti*? on'a a Ji'iira nuif/nn jin D*on .2 

.(*A D*enji nKi) Y"»Nn 
. rini ?niriy* n*? in |op* ,*7 ta* noeinn r'zy *7*yDni!; niDn ONn 

(‘pi 5%) 
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8 ^Don man - niaumi 



n 


2.6 m 

.M 

-75 m/sec^ 

.a 

-333 m/sec^ 

.A 

.o'?ninn nDiya n*i“rA 

.1 

.o*ininn oiya ‘i'ta 

.n 

.nyiann pio*? lAisn 

.1 


0.93 m 

-Li 

4 m/sec 

.a 

0.25 m 

.A 

.*jpyjn7\ 'ii'e; *pa i"n n^iya 

.T 

4.4 m/sec 

.n 



8-10^ m 

• 

.K 

U 

7042 m/sec 

.a 


• « 

1.875-10’® J 

.A 


0(2 0(1 

.T 
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9 "iDon man 


•inm *ny n'^p3i93 ip Jiin *7e; iT)n*nn -iwTin «i"iAn 


. , innni'rninninn 

v(m/s) 




(’pj 5 ) . TOJ ?«)un noDMTin 'nn ,TiAn *9 *?y ,yap ,h 

(*p 3 12 ) .nniK D'7e;ni ninann*? n'jaon nx pnyn .a 


nxixnn 

ODX ,nai*n 

n^ixjin 

nyap ,imi' .n^iy 

jin*nnn 

ODX ,n*'7'*ny ,n'ai*n 

nn'nnn 

nyiAfi .nTiP ,n'7iy 

inrn p^9 




Ti~rnr 

0<t<2 



n''i*‘7e; 


2<t<7 


n*7iv 



7<t<12 





12<t<14 


rvAin qiAH *71:1 ny^innn n^ixrin nx aun .a 


03) 

.t=2(s) 

yAT i]t 

t=0 

(1 

(>13) 

.t=4(s) 

yA-i -ry 

t=2(s) 

(2 

(>13) 

.t=4(s) 

yA-i “ly 

t=0 

(3 


.t =24(s) yA-i"? 7y t=0 yAin ,|nTn “le; n*^pii9D qiAn n^ixn *11!; qiA ooie; .i 

('PJ 7%) 
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.n* 7 A*iA -|n 3 n oin nr*? nr Dniuip m ojionei d*dia 'ai!; 

.F map 'poix niDH ji*iA*iAn iik D>Du;in .*ps>\H in'iiiy nnain riD"iynn 
.(D'^y-in nx-i) iiD*nn niniD *73 n7( pi rii*7A*7Ani oinn non j\h n'arn*? inn 

. F , m , M lonma 



(*pa 6) .D'‘7an n^tiNn n?< awn .h 

(*pa 6) .n*7A*7An nan^n nw awn .a 


(M>m) .M inonw niAa D'oiAn Tnx nw o'9**7nn 


(•pa 7) .D'*7ian n^iNn n?< awn .a 

(•pa 7) .n*7A7An t\h awn .-r 



D'DiAn 'aw oy n*7A‘iAn nw naci^na o'an F niDn nny .n 
(□•wan HKi) .n‘7yn *9*73 n'3aK m nnonw 

n3aynn *7W n^iNn n'nnw “|3*7 'xann inn .1 

('pa 3) ?n*7yn *9*73 

?*a Tyoa n'lapnnw it*? niiw n7A*7An n:iiKn okh .2 
(*pa 4 V 9 ) ?nn3a - p dh .ynn pna - qh 
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n'lAvn '|n?< .M=20 (kg) nnonu; n'lAv '?«; nxpa jiajf'3 m=40 (kg) nnone; nV?' 
(*K D'enn 7^K^^) .d=3 (m) Kin Tpn |n nt'j'n naii'a i'*?^ nsipn pmni X, =4(m) 



m 


d=3ni 



n'jAy'i Ti'on' Vi,2=9 (m/sec) *7\u nyi^p nn'nna n'lAvn 'iji jid'i'i n'lmnn m'l'n 
(.n'lT nDjn*! n'lAvn pa ^l^•nn o nan) .Tpnn iinnnn nxpn "ik 

(’jia 4) ?YnK‘i ono nVi'n nn'nn 'nn (1 .k 

('pa 4) ?YnK'i on*a n'lAvn nn'nn 'nn (2 

(’pa 10) ?n'iAvn “ivy 'awn nafp*! m'l'n vAn jnr nnD niavA .a 

(’pa 6) .n'lAvn 'iv m'l'n n'l'v^nw qpnnn nx awn .a 

I'pnn pmn nrxa -n'lAvn 'iw 'awn naip'i vian n-rt'nw nywa .i 
(’pa 6) ?n‘iAvn (2 ?m'i'n (1 ix^nn 

'inw ,(n'iAV+m'i') nsaynn "iw n'oa'pn n'Anaxa 'la'wn nx awn .n 

(’pa AVz) .m'l'n nD''inn nxiimD 
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TXD lyniyn oinn .'djk om * 7 k D'oin 'jwi "iiwp m=4kg inonw 
.co=8rad/sec yiii? jiti'iit nn*nna nanmon jiDijinni ,aia'o 
D'oinnn trk *73 iiiiti aia-on tx dv 37® na ji'iit -isp D‘Oinnn ^nK *73 

( 1 nKl) .l=0.8nn 




O 8 ) 


?D'Oinnn inN *73^ nin'nnn 'nn .k 


(2 D'wan nK3) .'poiK Kin aia'on n'x -iwk 3 n33ynn nniK '7y '73no3 .a 



('pa 8) .niii'a n 3 inan mipaa ^un 3iiiK3 nm'iinn jik Kaiia 

(3 o’wnn nK 3 ) .mi'a nniaan mipaa ^lan 3«ik3 jain'rinn jik KSin .3 




:^7®X 


v)' 



\jI 


?K‘ 7 n aia'o yxa* nunw 'T'3 Ti'‘7n'a'nn ii'Ti'iiTn nn'nyan 'nia .7 

(•pa 8) 

nn'nnnvy 3 ,K' 7 n aia*o yaia> «iian na nni'a n 3 man_mipaa ninmyan 'nn .n 

('pa SVs) ?T»''7n‘a'nn K'n I’liy n'Ti'iirn 
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Kin iVw non yiapi 2 i y'^P nainn M = 5(kg) inonu yy “iia 

.mp'Ji'i nainn Y'^pn “jw 'Jwn 'iwn injip .K=200( N/m) 

yyn 'iiaa yAiDn ,m=50(gr) inonvif y'jp n‘?yn •d'id tiojk mn t=0 y;na 

.(□•win nxn) .idiji*? mini V=200 (m/s) '7W nn'nna 




?y''?pn mnn inK*? Tn y''7pni Vian •«»; n9nie;nn nn'nnn 'nn .k 

(•pi 6) 

(’pi 6) .jjin'in JiKi nniirn “iw nirnnn inr jik aiyn .a 

(’pi 6) ?niTiinn nyniyn 'nn .a 

K‘n y'lpn Tla•^n nnK*i am omaiy y'lpni “nan 'le; n'oi'pn n'AaiKn own .a 
?ni-ninn I'inna o'DiAn •ivii'i ei'vy n»'7ii'ODnn n'oi'pn n'Anixn 
('pi 10) .nmy nx aiyni nKuni x'n pm |■•Jt - h*j oh .ynn pm - p dk 

nnixa n'p 9 iN mu nm y'lpni .p'in 'pDix nown “ly nim nm yyn "iia i'i'k .n 

.om'i mini nnmnn 

.moia «i'yo "id may pm ? niniyn nn'n ’t-'k D'9'yo*? nnaie/n oxn 

(’pi 5%) 
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9 npon man - ni^wn 


na 


tss7 sec VAia 



nxixnn 

wii# .irw .f»7»r 

nn*nnn 

,n(<9^w 

fin^nn 
9v#4>fi .n-r*** .i^Vm 

inm fn9^ 


n*>iy 


HIM* 

0<t<2 


nViv 


mni* 

2<t<T 


n*iiy 


n*wy 

7<t<12 

7i*ai*n 


Ti«ai*n 


12<t<14 


am/s A 


-14 


-12m/sec^(1 .a 
- 8 m/sec^ (2 
-10 m/sec^ (3 


■►u 
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; »■*> 


10 "i9on in^n 



.nvnna i 7 ‘ 7 ^n “itk nTiunn ‘7»y o'lon i'7e;a .n'jyn ■d'id ti'din nn’iiei nopn 
mu'K; yAnn inrn *7e; n-xpiiDD nopnn “iw nun-nn "n'W nx -iwnn Kan q-iAn 
.(nniTn*? nin'a tiikh nnAann o mn ) .naiAn k'w*? ny'An ayi 



Cj» 




(•pj 6 ) ?nopin *1^ nynna p'7-rn 'jtk naiA ni'Ka .k 

(’pj 6 ) ?nopnn ny'An ■'in'ODn naiA nt'K*! .a 

nyiap nxiKna nopan *»«! nn'j'Di'i diaw .ary-yian Vyoin naiAn K'wa .a 

.a=0.03 (m/s*) 

('pa 8) ?nxaK mtn K'n^y ay miA'w yAan 10*10 ni'ae; noA 

.aoniiM'aa ■I'inn ,A"p 2 inonvi a'e/an khwi nopan ^lTla .a 

('pa V/t ).? nopan ‘710 nyiann •a'jvyn anK "laa aonina'an nai* nn .1 

nnyian n'l'nian inrn *»«; n'^paioa a'wann *jpiyn 'ny ^aa ooaw .2 

('pa 6) .nxaK nnarn ayi nopan '?«/ 
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none/ ni'/ipe/n r'/y ‘/•ne/n*/ in'ae; ii nain ^l^•n "ion 'pdik noe/n '/v 

( D'e/’in nK"»). 50(gr) inn nnx “id 



•le; n'xp3i93 ni'?ipe/nn oy iin 'le/ njeiKnn nx iTrn o''io'3 nmoa 
.F yiap •pf>m no iniN i'7'y9n mo'd ‘/aae/D ni'/ipe/nn noon 

il'ao'/e/ n'/ion ninien ni'inn niNatin 


n n^ipiynn 7c>on 

1 

2 

3 

4 

5 

nxixnn * 

10 

5 

373 

2.5 

2 








.ni'iine/nn nnon “re/ n'xpaiDD ni'?ipe/nn oy iin ns/iNn 7\k iwnnn oono .k 

(-pa 6) 

n lo*? a |o le/pn nw nxnnn ,|i'ii'e/ aina nif-rnn niN^in “/y nnnon*? •'la .a 
('pa 10 ) .cinaae; ipn mw*! n-Knn nanae/ ii'ii'e/n ynn naoni 

nfinya. lony n/< oie/ni e/^n nane/n man n'/^oa D'yoinn D'ainan iinn .a 
.nj<'a'*i n'n* nr nane/n ntrya ‘lapn'e/ ^nane/ la .n'/a.oa, ny'oinn npnn 

('pa 8 ) .*inan nx oono 


•/y “lyoe/ yopn non "/e/ 1*170 nx a,e/n n'aae/ r|nani nMiae/ |i'iie/n ^no */y .7 

('pa 6 ) .iin 


•/a none/ ni'/ipe/n oy 'lO'an yjfo i'j'x ,’a ')'yoa nooie/e/ f|7an nxna n'n 72^0 .n 
('pa SVs) ?iin "ay "ayiD n»n 'poix no inixi ,100(gr) |nn nnx 
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.n'lAii '7W TiiuA37in ^'7nna inrn '7W n'^piiDD non 'nriA nw ixnn tjah 

.Ti?*? inxinn niD iwn dv m=0.5 (kg) nnonu; j^j 
ni(f;A37inn nnK*?! ,Vi=0.55 (m/sec) nn'nna ni'n* nys n'7Ayn nie/Ainnn ■ 39*7 

(D'W^J3 nK"i) .n'iNne; ny3 x'n 
.n'3(y Tii'9'7f<a inrrti □•3iDi'3a ^1733 non 




|op t=6 (ms) -Ty t=4 (ms) -n n'7Ayn '7y "lyDiy npnnn own .k 
IN nnn “yi-TA ,t=12 (ms) ly t=10 (ms) -n n''7y “lyow npnnnn 

(’p3 6 ) . laon 7 i*? niiiy 

|a Jii3(2i!;n 250 .i*? ne/oxn niAnw pi'in jiTna ,ido Tn'7iin .1 
napya n'3npn y37i:i M3'v;n inn .(nm I'li'? nnipyn 

('p310) ? nie;A3nnn 

('p3 6) ?nnyA3Tinn nnx'T n'3npn nn'nn nn"n nn .a 
(' p3 6) ?TiiiyA3nnn I'lnna '7y9i!; y3(innn ni3n inn .1 
('p3 SVa ) ?nn!;A3Tinn apy r»'n'3Dn n'AisNa. 'i3'vyn inn .n 
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.R noi'-nw np'jn nnm-'xn noo 'as *JV nam m monw niA 

noon ' 7 W ^■rli 7 ^liIa riKainan ,A mipan nniann ^iah hk Dmnvyn 

( D'Wlia HKT ) 

.a ,g,R -.D-ama 



(nnipa 8 ) .n'lKwn 'ama mya B •nvy‘13 mipaa mn'nia jik (k 

(nnipa 8) ?B mipaa noon “ly ^iah p*yn 1:1 ni^n ‘nu inn (a 

?; 7 m'an eimian iimit it'KI .C mipai nDonn pnann nun (a 
' (nnipa 6) 


mi* nDina mipaa pii'a n'n qiAn Dxn 


.np'in nii'n k*? noon dk 
( nnipa SVa) .pna ?c -n 




.B mipan nniann «iiAn -nniw "inn mpna (n 
(nnipa 6) ?n 9 'Dnn ^lAn pnan* (|iioi '7^lA ) nn'nn it'ki 
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Xn -a IHK Y'spn ■irwa iiNSfna D-einni inKiunn riDiynn l I 

° ' ' ' .'iDin miKn |. j 

nann o'Dini •jpvynn mi'w axnn Xo/3 niiAl m jik ipan pwa D-nnn 
' (D'W-in ^K^) .nnnnn iiDnynri 

Xo,g,m ro'ima 



(’pi 7) .Y'Sp*^ 

(’pi 7) .jiTTiinnn P3iynn “jw iimnn inr tin Noa .a 

(m “ly n'lyn niion) ji'* 7 n'opn niiiKn nn-n jmiinnn iiDiyn'iiyD .a 
*' .Sm-*! m ra-iwpnn oinn pii'i 

nm'i -inN'i ji-niinnn jiDiynn 'rvj n-'in'opnn njin'nn tin Noa .1 
' (’pi 7) .oinn 

jTxnn'j niivy n^-iynn nn-nn n-nn pm'in yi-in inr nwD -iiiy3 2 

(’pi 7) ?a"inn riDiy 

•jw n'' 7 n'opnn nnn'nn niiiY/n nn-n iyo .D-aiwn n‘i' 7 nion .t 

■PDINH in'ii.yn 1y nonn iVn ,oinn pin-i niiN^ 
m n-iNvyi nii"n oina n'l'inn nonn i’i'ni , Sm Dipna 10m nil n 

Cpi SYs) 
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10 "loon in^n - 


a i 

i % 

"HI 


V 

.K 




a ii 


F=nma .a 



.A 


1/n 

0.5 N .T 


.lop n'n yiD'wn .n 


ii'oo*iKn n'AUNn .naop nn'nnn .f 
,na0|7 Ti'Oi'pn n'jnaNn .nanwn x'l 
.mop lan'nnn p*?! 




L 


400 m 

.K 


8400 m 

.a 


790.33 m 

.A 

19.94 N , 0,420 N 

.a 

Tn i 



420 

1 

1 


20 

' • 1 
: ■_ ^ 


2 42 

790 ts 



.lann |op 
0.5 N sec .a 
0.45 m/sec .a 
0.0217 N 
-0.025 J .n 


TZ 


^2g/? (l-cosa) .H 

TI 

3mgcos«-2mg .a 


48.18° .A 


.-iiai* nDina 'pi^ .P 


g ’R-cosa .n 
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11 ^^Don man 


i 

nvnnn n'l'niia .ivy ipa nvan n'lnp 'le; nnyisn riK 'iMnn D'u/'iniie; fy\X7\ 

.nj'n* nyi n'lnpn 




('p 3 6) .jnTn *ivj n'stpiiDD n^iKiin "ivy qiA ooio .k 

(’pa 3 ) ?n' 7 nnnn ntipi'? ni'n* •'an'ODnn pnin*! n-anpn y'Aia 'nn .a 

?n'iniinn n-ripi*? na'n* ri'anpn y'An v*ikvj •' 7 n'ODnn pmnn inn .a 

(•pa 4) 

('pi 5) ?nyiaiin 'iw ni'ie/n 24 -a nynmnn nnn‘nn 'nn .t 

nyimnn p'?n ^^yna .onA 200 nnoniy nVipvyn n'i'iJi n'lnpn "jma .n 

(o'W'm nxi) n‘7Kn^ noio n'lipwn 

?D‘W"ina -iNiJinD n'lipwnn noio (inr 'p'‘5> •«) |wt pnD nrNa .1 

(•pi 3) 

nay nyiiJin niKiiiyn onyn ,ri*iipe/nn "jy □•‘^yion ninisn nx oono .2 

('pi 7) .niinna ixmnn aunn 

('pi SVs) ?naxnn n"oon n'liT 'nni ,oina nin'nnn 'nn .3 
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A Dif7na nniw -imn .R ioi-tiw -iitd 'j«n noe/n ‘tn yj m non 'lya lOf? qu 
.(k hk-i) B Dipna nxyji ,n\jvjnn 'ivj |l•' 7 yn n^pae; 

. g, R, m ;D']m3 


2 



('p3 5) .naon ?Din'7 nDon n'a'nw nn^ (k 

nynn I'lnna yap xinw nnana .■jyDw ^a•nn niD ‘iw 1*7113 nn (a 

{'paS) ?niAn 

,noe/nn iv n'lyiy 'iDa B -a 1113*7 nnpn*? «/• n'oi'p n'AiiK nn3 (3 

('p3 7 ) ?A -*? iy'3na pi'ia utyi 

oy a Ji'iiT i3{i' nov£inn oi-n a , C oipnn nniwn n-n nun i* 7 ' 7 < (1 
■)3Kn oy p ji'iiT oi'nn ixi* a ,D oipna ijtya n'n iiidh ,’)37<n 

.( a D'win HKi) 



('pa 5) .D I'a*? C pa n>'7M<a(aoi9n .I'Aiaxn 'la'w n 7 < awn (1 

('pa 5) ?D -*7 C -n myiana iia-nn ni3 '"y nyxia .may nnD (2 

•lanw nnw ,D niipaa ^iah *7y D'*7yiDn ninan *73 n 7 < |no (3 
(’pa ZVs) .-ji3'nn ni3 "aw 1*7113 nw 7<oai ,na ixya 
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□...op oniinn. p-in no«<« Iv D.ni.n ™ 

rtpwn 'ii'wa) D"iD-» D'^'Dpni nra nr o-yaii o'Dun 



r 1 

rw 

iMk MK Mk 

M M 1 


1 ^ 

1 

_] 


Cl 


Cpi 6 ) -ijnj 7 ■jpwnn •ii'w mip» n-nn o-oun ra imaMnnn oxa .« 

;n'oo'79 K'n o'oiAn |'a jiiwAirinn dk 
(•pi 6) ?nn!iMnnmn«'7 noniwnn nnivnn n-nn an (1 
(■pi 6) ?nn!Minaa anx7 o'siia iwii- aa npawna a-an an (2 

(*pa 6) ?TiD"iy»in "jw n'‘in'Opnn riJJiwnn 'nn .a 

ai-'ioo'is wii niixna □•'I’Bn naavna 't’o nniina i^ana .a 
-O'xaa D-nia iinw ano .n-oiia -iw^ -insiiiu 


•ii'ei inipA T>T 


?-iiTnnn \nT .nnniin ny-iwn .la'nnn lan'nnn 

Ta9‘»in jiD-iynnw yA-ia na-'joo'aDn wiawd (1 

(’pi 6) ?'jpvynn 


?nvawna aupa nxxni naavnaw waa anai 
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Ti3.3.ion np'in n'poiN npo'T oa D'nam 2m -i M onmionw d'sia 'JW 
qiA*? non non oin mryi nnxn n'^tn nwipn M monw nun .o h'JI'iit nn-nna 
oinn .m nnonw n-i-in ji'7ipwn‘i non non oin nnrya -awn iTsni 2m monw 
( D'wnn nxn ) .npo-n*? on'a nnnna o-NJina n-oun .nponn rnnna nin qnn naiy 
' ' g, m, MiD-ama 




qiAnw yif DK ,M monvy ^lan kuwi nponn mnnn R pnnn nt'Ka (n 
(’P 312) ?npo'nn TDnnn 2R pnnna Nitn'i 2m monw 

('p3 6 ) .D'oinnn nnx "ina ninmnn n?< KJtn (a 

(a D'wnn nxn ) .2m monw qiAn nx D'K'itin (a 

on'a nnnna Kin"w 'n^a ,M monw qiAn tik opn*? w p'n (1 

('pi 8 ) ?npo-rt 

inon^y qiAn pa qiD'nn mpni .np'in nri'n n'j npo'nn iVk (2 
n'^n qiAn pnnn ‘7W lony I'n nn .ps n'n in'iiwn I'a*! M 
nniina qiAn nNW" nn'aA*? nwK,( Rmax -• Rmin) aia'on 

('pi TVs) ?aamonn nown*! n'on* 
















n'l'iiDH na-»3Kn -iwio -ina*? a-aon y^m 


=750 (kg) monw I'li'i 
4.69*10® (j) K-nrtw 




Ci?! 5) nT'Ni .h 

njn nnsmj oxn .yiKn i'lo 

(•pi 4) Ipni ynniTnun k"! in a'»-i> .mop |•ll■^P '’<« 

(•pi 4) Ipni ?nniin!;a «■» ik pVti ,niop rirtn ‘iw »>'OJ'pn 

■wn rtrton-i pirtn •la <tnnn -iilonn !•! n-niNO unonw pit ■> 
‘ .E= 0.79-10®(j) :Kin 


(•p 3 5) .w-rnn •ji'iona I'li'in nn'nn jik awn (1 
.^„nn HNNITI ynNO Til ■« ivn ,.ii1n 

-IWKD Y'SP ’iTKn niyxnKa imi'? ima Kijmn qw “JW I'jpwn t\h D'Tfin .t 

nNnin ni'i'wn '-td iini ,20(N) D-iTKwn D'kin yp^p^ K)tm iMi‘7n 
nNnin nn wn u i o-iTKnn 

('pa 4) ?ni'»'wn nya I'li'jn nxiKH nn'’n nn (1 

-inK*! yawn am a-ao ‘?i‘iona ya I'li'in awKD o"iTKnn o'Nan nn (2 
-inK7 .YaKH T ?ni' 7 -wn -ynn laDW 

.IVN t:io yiKH vii imoon i:i« iimj m-Ni nii«mn " 

.pp-ipn ypNi wion "•sNii JiTpi -ipn nip« 72 li niP I'lrtn 

4 ) .aaon ?i’ii'in ^w nimnn ini inn 


i 
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11 *i 9 on man — ni3.i<i;Ji 



Li 

mgR .K 

n 

ImgR .a 

mg/?-(cosy?-cosa) (1 .T 
mg/?' (cos/ff-cos a) (2 
mg sin/? (3 




2.55-10’m .H 

Ll 

.(n'‘7''ie; mnD) n‘?^A .a 


3-2 >0”%ec 


6.48-l0‘’m (2 


35 m/sec^ (1 .t 


09K (2 


jiiyw 18 .n 
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12 "iDon man 


.I'n**? '7Kne;n ip ihn*? nyan noiDn *?«; nnin'nn 7\k "ixnnn ft .11 

.ai'riD inai I'n* |ii*3. X=0 oin"n nTipi^ t=0 VAia 



nnn'nn Tin -150(m) may ji'JiDnn nnivyrnn ni'svyn 10-aiy yn* dk .h 

('pi 8) ? n'n'7njinn 

('pi 4) ?Jiiiiwj<in Tii'iiyn 10 "iwna Ji'iiAnn miwn'nn .a 

mipin mi'a npimn mipi"? n'liAnn y'AJi nyiinn n'7'njin \nr nnD nayD .a 

('pi eVs) ?nN^in 

('pi 6) ?t=50(s) -'7 t=0 1 'a Ti'iDnn 'jw ny^tinnn nnn'nn nii'n nn .7 

leina inrn '7«/ n'^piioA n'liDnn oipn jik 'jiid'k pixa iNTinn ^7 a -I'lo'i .n 
.jiiTipi iDon iinio f|7An '7y .nnyiin niinymn Jii'ie/n 40 



niiw nn'n n'mnn nn'nn |na nnipi niASfn 3 -i 1 nnipiiy pn*' own .1 

!pni ?|iioa DAI '77iAa da 

!pni ?Ti'*7n'ODn n'lonn nn'nn nn'n mipi irxa .2 


'77iAa niiw Jin'nn ji'iiDn'i nn'n |na Jinipi niAX"nvy pn" niTipi iV'x .3 

!pni ?|iioa HAion 
('pi 9) 
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.'7pv!/n Muya, TiKJfni 'k D'vyiriD. mKinnn T^D^Jln^ 
nnKn*? o-aiTJ Dnw'7D iiD-n niniD pi .nmin'? Jinn-a ni'iA'iAni D-oinn non 




(•pj 6 ) ?m/M nionn on* nn 

D'*?!!! M nonn oipnai,( X 2 >Xi )ni'iiJi'i?n jii'7'A‘iAn 'nw t\k n'p'mn 

.('a D'wm ^^<^) m non 


?' 7 P«;n Mi'vy "jw ixn*? Mi'n :iiw n^iynnw nnK*? a n'lirn n'nn nn 

(’p5 7) 


ni'iix'nn ni‘ 7 'A‘ 7 An -iny t\k oanpn ,’a o'ldnni nKxni jiDiynn a Mna 

('a D'wnn nKi) .n'liy*? nnxn 

Xi<X3<X2 



’{73 6 ) fpna ?n3Tnyn \h ,|opri ,'7-tati a n'lirn own .1 


jiK nawn k*? in ,titi ,n‘7yn m”an n'lA'iAn '7y n'rtnn nonn oxn .2 

('{73 6 ) !pn3 ?nnaiA 


ni'aiN'{7n ni'7'A'7An tiw jin oanpn ,’a o'vyina nNsrna n^nynn a astna 

('1 D'vyin nNi) .Xi pmn*! min n-iw*? nnKn 
(’{77 SVs) ?m" 3 n n‘ 7 A‘ 7 A ‘7 mainnn nonn njiiNii n'nn nn 
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"I'jnnDi n'7'onn |n pji'a t^iAn ) ABCD n'i'on 'xi -|iD'n ''ll p^'inn |op HH 
,B niip^n -|m naiun 'pDiw novyn “lyn 5m *iw nnua A nTipan .(inyiiii 10 
(H D'w-m n?<-») .no\ynn ‘yvn 2m '7W naiAi iiN^ni C n’ripini 


5m 



(’pa 8) ?8(m/sec) kti C 'paa mii'nnua yiT on A 'pa:i ^lAn ain'nn 'nn (n 

('pa 8) ?niAn y'AH l•'7N niiAn N'vy ja« jaa"xn K'ne; ynr* dk D 'pan naiA inn (i 

I'n own ( gin<gE ) rnm Vy nnain narn n'i'onn I’l'w (a 
n'n* nn -p on .ynn pna-N*? on ?jiiajie;n a -i n o'D'yo'? Traiem 

('pa 10) ?Ma'vyn 

n'7'yDn«; non niAn "ly □■‘ayiov; nnn*i n'Aiaw nin'e; w yiTn (t 

(’pa TVs) ?^llDn-nl^l n'a'onn 
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0 5 •7vy TDK MPI •’"* °'” ''^'” 

.M=300 (kg) 3 »in ‘?D«nn oy n'^Ayn non .n'lw'? 'io''J 

(•k D'w-in HK-i) V=3 (m/sec) *7^ nyiap nn-nnn nyon n'jAyn 



■■ tk II It II II »» « •• •• •* ** ** *• •* •* ** ** ** ** II 

" »"• « <• " •' •' " " ■'" " " " " " 

II II II II II II II •• " “ “ “ ** " “ " " ” 'I ^ !! 

1 !i:i «»n»»»n ■■ ..... "■ ;; 



{'i 73 6) .nn-rinn nniwa nyiiJin tik Twnn'? wmn ni3n rx awn .h 

(’p3 6) ? nyapn nn-rinn “ly amw*! nin ‘7y nwni n'A*i3K nn3 .a 

^^a nynn n-AaiK*? -jon 'a ^yoa nawnw n-AaiKnn p*in nrK awn .a 

('p3 6) .Din*? "iDn p^n ht'ki D'wn 

niiD D‘nTii9 .nnnna nKsina n'lAyni dwad poo mpa 12 ann*? .a 
A”n 40 *?w aspa nainw d'o'7da o'nni “/ynn *?vy ninNn ip'jna 
.('a D'wan nm) n'lAy*? n'on- 8 (m/sec) '?w nn-nnai now*? 



? nyiap in n>op .nliA x-n nyiMin 
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iNinns K i'7«; niDn o'ninn m kti onn "rnw “id noni!/ d'dia ' 3 w 

. m, g, k : D'lmj .D'wina 




('pi 8 ) ? "ipiiyn 'ii'w aijnai iiD'iynnuiD Y'opn TiiD">Knn 'nn .k 

Dmnwni '7p<i/nn 'ii'Wi loitnn d pmn D'oiAnn inx non •d'id noeiin .a 

(imi d ) .Ji'inr la nnnnn diiin 

(’pi 6) ?ni“rmin "le; airnnn |nT inn 

(■pi 6 ) ?rii-n 3 nn -jVnna o'siAnn anx *73 “iw jT'7n'ODnn nn-nnn 'nn .a 

n'Anixn iniaye/ ,D'9iAn inx “ny 'ipunn - 'ii'w jiTipin pnynn inn .i 
('pi 8) ?i‘7iy ri*‘7n'ODnn ji'oi'pn n'Aiixn Ti'^nn*? niie; iVvy ji'oi'pn 

('pi SVa) ?Y'9pa n-iiAxn n*'7n'03nn n'oo'7xn n<Aaixn 'nn .n 
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12 *iDon |n^n - ni^iw 




-E 

lOm/sec .K 

1 m/sec^ .a 

M=2nri .k 

a=60° 

30 sec .A 

.niniyii «*» (1 .a 

5 m/sec .T 

.n'lyn (2 


P (1 

1/3 g rt 


2 mipa (2 

5 -I 3 nnipa (3 



5.2 m .a 


(ho =21.2m ,V.=7.348m/sec) •nihD.’njV* •> 


.-tnwn no - ^aon niD .f 
.nin-rpnnn jiio*? ^^lKn - •‘imn no 
.moy ysfin i3’?< 



















13 "i9on man 


. V=8(nri/s) “ny npap nn'nna nj'n* ya L i^iiKe; |n |7 
Vo=5(m/s) nn'nna |op p-\n |npn '?«/ nninNn pi-rn Timniin 
(D'wnn nx-i) .|npn nosin'? ri'on* a=37® Ji'iirai inp"? n'on* 



('pa 6) ? (|iioi '7TIA) y'sk'? iron* imn nit'nn 'nn .h 

yAo* tmnw naa ,L |npn “ny •'7»a'a'nn miN ni'n"? nn .a 

('pa eVa) ?|npn '?«; n'mpn lonn n'Jinna 

:nx ae/n |npn "ny n'mpn |9i~rn n'nnna yAio anarny nnana ,a 

('pa 5) iron* 7nDn layw pnmn .1 

(V^ 5) .|npn aaye; pmnn .2 

?’a n'yoa naiyniy ‘niA'i 'a ^yoa na<yn\y o'pn'inn pa 7wpn nn .7 

(’pa 5) .laon 

JIN nNTe; naa Ji'anp*! ymn mx yia*? tix iiin irwai nn'nn irwa .n 

:7i73n 

(’pa 3) .na'ia* ri'poiN nyiana .1 

('pa 3) .n'jyn •o'jd nnaK nyiana .2 
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,'DiK Tp '"y m= 2 (kg) 


non “jya njtiKnn tik nm d'mo'J imoa 

.mK yiap 'PDIN no i‘7'yon -lo-a ‘idixw^ 

(Q'vynn rixn) 




:TaD*?w 0*7101 ninien mnnn niKJim 



n n..Kn ,.:. ^«i.n ,....•«; ..m .nn-.«n " 

.laoa fJ^ynyo ii'ii-iirt D-Kim 'kT»oi nooiow t.» 

sir^v;c; r.=r,Tr^^ 

,pn ,..■, nun ,o -.o-nn p^pn t,k a«n n.>- '’>> " 


I 












n‘7Ayn "jw 'in'n nxpn “jm .np'?n Ti'poiN nD3{"i ‘jy V nn'nnai nyi M nnoniy n' 7 Ay ■■ 

.A nywi Y'lsnn'? yDp'j d-iia kihk; ,-|d m monu; ^ia □•xni'? yop -lainn H 

{'h D•^y^Il riK-i) .n^Aynn p-irn*? qiAnn yam ^|yyn 
rm'nna n'7Ayn imn pin f^iAni ii^ynn "nruie/n cion yAia 
.(’a D'win nK-i)n'7Ay'i ^lAn I'a -|iD'nn jix narn .n'aAy'j orra U 

.A ,V, U, m, M :o' 3 in 3 




{’pa 8 ) .nnyian pioi nann pin niAnw inw*? n'lAyn nn'nn nw woi .h 

('pa 6 ) ? n'lAyn "ly "lyDe; inn .a 

(’pa 6 ) ? n'lAynn qun pn'a inr nni my^ .a 

ynp nK xnin'i |n'3 nAmne; hon nNiivyn men ,n'iMe;n 'ama mrya .i 
(’pa 8 ) (K nay 'loa Miain'i «nT3 ia»i< ) .K yopn 'ny nnn 

V nn'nna ni'n* nya X'nwD nann pin ^iahw inK'i n'lAyn nn-nn nn Koa .n 
(’pa 5Vi) .(’a D'win nN"i)n'7Ay'i on*a U nmnna n'iNniy pm «iiAni 


f 



m''-'- i 


* 

td 



KVWW^ 
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.. .n.nn. .m. o.n ■« m=2000(kg) — ^ 


nwan DK "iwAn mn ‘iv n'lDnn np'vn la non inn .k 

(’P3 4)?'P9IK .1 
(’i»3 4) ? R=60(m) loi'-ni imp .2 
('pa 4) ? R=60(m) ioi'Tii nivp 3 



rpa 4 ) .r^inn '£>1^3 onnipn one/ 7:1 D**»a one/An nain i//Tn Aaon.a 

T^nnuw 'TO nnipnn nwan -ia *iit Anan yioa*; inai n-n nn-nn it-ki .a 

('pa 6) ?iawin *711 p'U' nin'pn 


(’pa HVs) ?B mipaa ivyAn it'aiann np'yn la man inn .f 
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•Jiiyw 3 “jw iiinn inn ■'7Ayn ‘ii'7ona -im hn 7\D'pn 


5 



('pa 6) ?n'' 7 '?nn nan nm 'ao "jyn naia ni'Ka .h 

('pa 6) ?n''7‘7nn ‘7W Xi'p'wnn nn'nnn 'nn .a 

■anp*? HDnxw n'' 7 n'a'nn nn'nnn iiDom 'nn .n''7'ina yas D'niNun .a 
nn"n o'niNonn nyaD ok ynxn nm nyswnn o'7nn«i nan “ay .n^'a'ann 

('pa 8) ?n'‘a'7nn ivj nyiann jii'n (1 

('pa 8) ?n''a'ann *ny nyiann iii'a*! aat'aa (2 
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13 iDon man - T»3.nijn 



-C] 

14% 12.36 M 

2.4 m .a 

7.2 m (1 .a 
4.8 m (2 

'a -a. D'pninn waon .t 
q'jioa awinw |npn 'jaiN'? niiw 

Tin'rina n'liin •d'id ini'! (1 .n 
.3 m/sec 

‘ 7 \iJ nn'nna nam* yn*? (2 
. 12 m/sec 



I 
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14 "iDon man 


nx iKJin Taa'ye; . nw ip iniN*? na'n* yn"? '7'nnn ^ia t=o yA^a 

.inrn *jyj n'atpaiOD <)iAn naciKn 



(’pa 3) ? inrn tx*? nxixnn ^ia I'aw novyn A 2 {"n nn .k 

.t=20(s) yA*» Ty t=o yAin ^lAn nn'nn nx "wtrinn «inA oono .a 
(’pa 13) .pnai 'iin \"^ - p dk .pna - k*i ok ?myiaja |ii3 jin nawn nun oho 

?(t=o yA" 4 a nannui mipa) Katmrt riTipa*? inn ^lAn inyian I'inna omh .a 
(’ pj 5) .pna -K*i OH ?yAi ni'Ka - p on 

(’pa SVs) .nani/Nin miwn jin na o'jwni n'jaon jin pjayn .i 


0130 |il'3 
*fyiDO ‘jipv/o 
niAO 'jy 

|IIO 

O^INJIO 

jll'D 

rn'ono 

into poD 



n3*n* 

0< t<4 






















.onoN inr 'pio nay 0*1100 jin d'iuio .0 
|n iJii* IN ^nN “ny laiiou; oyo ’laie; .^d 4(s) < t < 20(s) into tin p'jn 
- ODN*? oiiw D'lon -iiopii ON .ly^n inr poD 'I'nri' ,oaniyn o'jioiw oniopiio 

(•pa 9) . 0*1101 TINT Dnyo 
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.K=50(N/m) rtw non Kiww •.« mspl nainn >"'=^9 ^ 

.m2=2kg monw qiA -lainn imnnn inxp*? 

nit^n'3 iiDniiiin D'linna. ^KlTln^^ 




pjian' m2 


('pj 6) ? “ipwo 'ii'iya jiDnynnwD y'^P^ Y'*'^^ m'n mn .h 

('pj 6) ? nownn “jy m 2 *71^ p'yn no nrKi .n 

•iianw •'7in n'lyn •d'ia mi j\h iiwn*? in-i a 'i-mn non inn .a 

(•pi 6) ? noxnnn 


D-Vyoniy -.n«1 dk .-iD-in a.nn Y'^pn nonKiin -nni 

(’pi 10) ? nniinn m 2 nK ommyn mipn ^yoa -iKmnn mnn niD. 


(’pi 5V^) ? “ipe/nn miw jnipi:i naiyi m 2 'Jian nn'nn • 


nn 


.1 

TIN 


.n 
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3 


2 n'poT iJii'poT 'Tivy p'lyi ff*7n in'iivi; '7e» noein n'lyn'in oani iNmn 'k o'vynna 
n'po*Ti, V2=5 (m/sec) n'niaii; nn'nna X-n tx ^yj 'ii'nn iiioa nya m nnonu; 
•ynH*} •in'iiiyn iiwna nKStnsn on'Jt naiyn *7^ n'V!/?<ia nni m x'n nnonu; 1 
2 Ji'po'Ti ,X Txn oy a=37° Ji'iio 1 n'pof nya .iia it J^l•po^n 'ne; Tiiu;;i3Tin 
.’a D'lynna -i^mnD ,X -n tx “jw ai'nn iii'd*? nnnn p=53“ Ji'iira 



?n'oo‘7x nn"n niiyAsiinn Dxn (D'*7'na) 'jiid'm joixa aaoni yap .k 

(•pj 6) 

('pa 12) .nnyAJiinn inx'i ni'po-rn “jv!; ni'n'nnn ‘j-tia jin awn .a 

('pa 6) ?2 Ji'poT “ly 1 n'poT n'l'yDnw (iii'di “niA) npnnn inn .a 

(’pa 5) .aiwn inrya 'h n'yo'i nnaiwn jin nnw .1 

Jl3^yn "jw iiwxan yaaa niwAannn inx*? lyia* ni'pofn 'nww pn" oxn .n 

('pa 4 V 3 ) . aaon ?Dn'ain 
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■iw o> nvia? n-K'iir nn-nna imna aaivn Tn a-ao aamon • 71 W in'?™ 
3W . W nyi-ii# .in'jiwn oy in* o'ya d'oia 

asna laaix- W'o?^ vi3P-K)Y'0i» niiianKa |n';™n i" 

.(Q-win HKI) Oin niyxnxii on-io onuinn D'oian .2m monvy B null ( id-i 



2R 



2R - B niA "iwi, R -wn T^nnnn A ipmn ixia'on inra 

;jiK Koa X ,k, (D, m myxnKa 

(jinipa 10) .Q'oun R ii3i'on oi'ti (k 

( nnifii 5 ) .D*9iAn pa lannn oinn mnmn (a 

•,™ n.a Ij-.s D'9.an •?«<» •» Iv (D'Vna) .nia.?. <> 

?n.n.iit nn-nn -.aa n-ap'O-D ntxnwn w 'k T»oa “«=; <■' 

K=72N/m, >.=0.5m , R=1m ;imi ok o-sunn ann 'aa non nK awn (n 

> * /__ el/ \ .r.»Qff*orl/ooe 
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.nrn nr 40R pmnai d'hitd Q'aDis 'aw "jw on'TDin 

,R loi'Tii 6M K'H ' 3 wn ajon non , 3R ioi'tii M kti oaDiDn -rnx non 

(D'W"in nxi) .m x'n “j'on non 



G, R, M, m :D']in] 



n'nn (D'a^i^n 'aw 'TDnn I'le; iii;' ip *711) M inonu; aDiDon pmn nr'xa .ft 

(■pa 9) ?oox rn'iDn mvy nnaiiy 

in A n-ripan nimn ’I'o'i p'avn*? «;•«; n'‘ 7 n'a'nn n'n'innnn nn'.mn 'nn .a 
(’pa 9 ) ?'a«in a^on ift yan*? “iDi'e; '13 ,|i«ixan aDon 

•xana) ?'ae;n aaian in nx^nan B mipaa V'on yao' nn'nn irxa .a 

(’pa 9) .('a r|'yon n'‘7n'a'nn nn'nnn 

(o9x nn'nna) nDa nn'na nina"? *7 'd* 7 onA*! '-TDa y*piyn*7 -jnjf n-riay nnD .1 

(*pa evi) ?'awn aDiDn in 
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14 i9on in3.n - ni^niiTi 



1 


nn'nnn .k 



n+*r 


non |iio 
‘7yi&n 'iipm 
c)pn ‘jy 

|IIO 

nxiKTkn 

|ll>3 

jin*nnn 

larn jns 

nj*n* 

n5»n» 

n>»n* 

0<:t<4 

n‘7xnw 

n‘?Knvy 

n3*n* 

4<t<6 


n*7Nnvy 


6<t<12 

0 

0 

n'j/<nw 

12<t<14 

n3»n* 

ni*n' 

n‘?Kn^y 

14<t<16 

nyn* 

nj*n' 

n3*o‘ 

16<t<20 


.(jiiHT nionni 90° K-n onmn |a n'lirn) n'oo'7w ,p .n Li 

4 m/sec, 3 m/sec .n 
X -n TX*! nnnn 37° “iw nMiia. ,4m .a 


m-5^ m-4^ m-3^ 

- =- +- 

2 2 2 


.y-n Txa pn** k*i ,x-n Txa {7 t •n'lnrnn yinn ,k*7 .n 



IKl 

Kl 

?( 

Li 

K-Smo)^ 

K — 5mo)^ 


.k#5mco* 

4mKl 

0) 


.1.6kg,0.8 kg .n 

2m ‘Jif .A 
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15 ">9on man 




•jw nnipn nx dwt Tn' 7 n nnyiin -|'?nna .iw ipi nyii nniinn yn*! n'lnn n'lian 
niie/Kin rmnn nanya iiw yain nx Tian wn .ni'je/ 2 ‘7w ini 'ninna n'aiDnn 

. t=0 o 

jiiTinn niN^in j\k owni ,D‘]ie;n o'yAia ji'iiDnn ni'n'nn n?< awn T*n'7Jin 

n'jaoa 



1 X(m) Dipn 

0 

6 

24 r 

54 1 

96 1 

150 1 

216 

1 V(m/s) nn'nn 

0 

6 

121 

isl 

24 1 

30 1 

36 


.n'jiDnn nxiwn jik ^-lan *9 *7V iwni ,x '7W n-xpaiDD '7vy tia ooaw 

(•pi8) 


.K 


('pa 8 ) .nnn'nn tk nn'n nni, 100(m) Ji'aonn pnyn n'n 'irn avyn 

[lion iniKai oipnn miKn yn*? Y'xn'i n'aiAnn n'l'nnn la yAia 

.oiaiuiNi yiaoiN 


.a 


.A 


.inm *»«; n'xpaiDA yuDiNni n'liAnn Tii'n*nn riK awnn 'k D'vyan 



"jw Ttyadnnn inn'nn*? niiw n'aonn ‘aw nyxinnn nnn'nn own (1 

('pa 6 ) . nna ?yia9iKn 

•iw nyxinnn inn'nn'i niiw ii'aiAnn "aw nyxinnn nnn'nn oxn (2 

('pa 6) .ana Toiaioixn 

:n'on'n nn'nnn nn'n nn t = 3 ( s ) yAna n 
('pa 2) ?yia 9 ix'? n'annn pa (1 
('pa 3% ) ?oiaioix'7 n'aiann I'a (2 
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. M=2(kg )-i ,m=1(kg) lon'iiionw d'dia 'ivy D'niin "ji^'n “ion 'psw novyn *7y 

.nn'iT moniy oin niys^nK^ riT*? nr onivyp D'Dian 
,j=-|2 (N) N'n D' 9 un Jix lannn oini mnmn nainn nin'jinn 
.( H Q'VJ^n HN-i) m monvj *11:1.1 ' 7 i> “lyiD nown*! ‘I'lpnn Fi 'iist'n niD 



ID in iJioniy *|iAn "ly ’I'yon*! |ri'ny Fi niDn "jw 'iiyDun *nnn 1*7111 inn .h 

('pi 8 ) ?nniwna lyii' o'Diiniy 

ID m monw niin “ly ' 7 'y 9 n '7 |n'iw F2 niDn ‘/vy niyDNn 'amn 1*7111 inn .1 

('pi 6 ) ?«innyna lyii' D'Diinw 




(’pi 6 ) .'nn 3.«;n?'Di mm nDiynn iniiKri'7 niivy 'h mm nDiynn nuiKn own .1 
(1 D'lyin nKi) :7*7n noiynn ,a = 30 ° jimiti nownn jik D'on .i 



ID M monw nun ‘7y '7'yan'7 in'iw F 3 non ' 7 \y nwDxn oinn 1*7111 inn .1 

('pi 7Vi) ? nnnym lyii* o'Diinw 


'?oim jiin'nnn 'nn .n'7yn' d*?! D''7on nyiin ‘id "jm ‘7iyD'7 ‘ 7 in F3 non .2 

(•pi 6) .pni 

I 
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AB n' 7 'on yi nian . A mipai nniann -nniwn m=0.4(kg ) moniy 
.V= 2(m/sec) *iiAn nn'nn B mipaa . R=80(cm) ioi'tiw “aayn yai jniati 
C -1 .pDiK*? on'a 30° h’ITI n'loin BC mw n'j'on TaiK*? ya Kin pra nnK'? 

.( D'«;nja nKi) odk"? nim; qian nn'nn 


A 



('pa 8) .B A -n nyiann -I'anna Din*! nDon n'AiaK nno ae;n (k 

yiap Kinw nnann ,ia''7Aynn n’l'ona ’lyDiy iiD'nn niD “aw i'itu nn (a 

('pa 7) .nyiaiin 'ai'aon *73 ^^IK'7 

(’pa 7). C mipa naiA hk awn (a 

('pa 6) ? C -•» A -n nyiann I'lnni ^lD'nn niD yif':i mi^ nnD (i 

•ayn 0.1 (m) ‘aw naiAi BC miyn n'a-ona mi-na niAn nn'nn 'nn (n 

(’pa SVs) ?ypip'a 











'j 79 ij< nowtt ' 7 V 'io '3 * 7 Di D'n'jTi HDiWD ri'Jimn nyisn m'pn*? d"io' 3 rmoi 
0.5 m -a onanni, M |nn nnN *73 nonw niw nion 'iny ^*701 

m 

oinn JiK D'pnjn D'lon v^ni d'oi^*? 3^innn oin '"v y'®P^ D'p'rnn 

. { D'linn nN-») 



n'7aDa nnKinn 'lO'an niN^m .JiDiynn nniar '7«/ iirnnn inr tin D'Trin 

lyiD'iv) 



oinn piJi’a 3nN*7 monn Ttyian DNn pna ,'io'an niKatiTi *7y ^wrion*? •‘73.71 .h 

('pi SVa) ? noiWD ji'iiTi-in nyiin wn 

n'KpllD3 T *7147 T73 OOIWI V M *7VJ DOIVn TIN n*7303 DIV/II 3vyn .3 

(•pi6) -Vm 

TIN axn ,K TIN Tiy 3 p tx'd 33oni Y'^pn *fw yi3pn tin *i3in iititi nxti .a 
('pa 8) .niTn* ' 7 ' 7 D K ' 7 iy 3 Winnn Diy tin diw3i ,D'3ie;'nn 

Nin D"io'an7i ^nN *733 T>33yyin ‘7W n*oo‘7Nni n-oa'pn n'A3aNn ddo dnh .1 
('pa 8) .071130 TIN 3l£7n — |3 ON .yiTTl pTll — N*! ON ? yi3p 

Oinn piTi'i yA37i itith ‘jvj n'iipai93 nioTinn nnN tiiiinti' 7 •io'3n inii .n 

(•pa 6) 
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•ji'm jiD*? iDiD T3inn pmnn 'iw non nxwri hn ixiin t'jd'jw ^-lan 

.riT'nx niD’pat "lya 



niiu; 


('pi 6) 7iTion 'nni iDon oi'nn inn .h 

(’pi 6) ?:iDiDn "le; nonn tiis'dk 'nn .a 

on'n '"y Noiann ,(yiap Kin la yopa) tiah yiD'v/v) nDin .a 

(•pi 6) 


GM 


R 


-■i 


■19 ‘?yn (aDon oi'ti -R) 2R naiAa TiNunin A n*Tipin nniinn ^ia D'amiyn 

.aaipn 


my'A9 yAi fy nnnvy yAnn qiAn n'l'oi -\^n tik T»yn ,t 
imnn 'iiaAi |l•']ly 'iiaA nyap niyiinNa ns'in asiA 'loa 

(’pi SVs) .n*»'9in "iwn aiay 



(’pi 10) .aDon 'iDa ^lAn yAi9 naw nn'nnn jin awn .n 
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15 noon in3.n - ni:iie;n 


II 


18 N .K 

36 N .a 

2 


12 m/sec^ 6 m/sec^ .k*? .a 

18 N (1 .1 
0 (2 



-2.4 J .1 

2.4 J 

.K 

L 

1 

1.41 m/sec .n 

1.909 N 

.a 


0.2 m 

.A 



1.515*10^® kg , 5-10® m .k 

28.93*10® kg/m® .a 

nnDin .a 

tmax=2122,38 sec .1 
tmin=707.1 sec 

16329 m/sec .n 


13 


-!«;• on*! Tinn no d''}? ,p .h 

.n”w3nii priyn*! 

.a 



50 N/m .A 

,Y'9pa miAKn n'AnAN*? niiw ,p .i 
.D'MO'in *131 nyQi? nn'Tiid; 

.n 


-2/^ >, 

a = -Acos 

m 


\ 2-K 
\ m 
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16 i9on in^n 


.•p 9 iKn ne/'nn oy a=30® na jimit ixi* ABCD i7'7n •aa'in ni*! 1.1 
Vo=5(m/s) nn-nnai ni'in *19 'iv p= 60° ‘?vy Ji'ira |op im piPi C mpan 1^1 
.-nwn'i inynn “la Tinir iiiDn . CD=5(m) ni'in ann 

(1 D'li/ui nxn) 

nxiie/n t\h Dnyni .ni'in 'ly mynn nya niT^n "ly D''iyi9n ninon tin |"y .k 
(*p 3 10) .(inK 'ii'ion,n'7an9,nw' ip K'n own |"3i) mynn 'ny 'ii'ionn 

{'pi 8) ? nny'nn ii'iinn'i nmn ya* inr nnD niayD .a 

(‘pi 7) ?ni' 7 n Ji'Tinn'i nnrn y'A'WD "ii'rsn n'n* D 'pinn pmn nma .a 



D'pniT .non '9'73 niiian 4(m/s) 'ivy n'linvy nn'nn nii'n im'i ivyio 

.C niipi lay*! D nTipin non nnD ii'p9iK 
.|ivyNin niT9n oy vyAiii'vy '"td ,noiin niiDn nn'nn ni'n"! nD'nx nn 
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iDiiKn Xo -1 inK ‘ipwn-'ii'WDi nxitn'i D'wnjia inKinnn iiDiynn 

.•iD'^n 

Dmnwni I'lw “ipe/nn mi'w mipi'? nnnn Xo pmn m inonw ^lAn nw D'DWin 

•Hni^YlY^ 




.•jiD'nn nini 3 “id jin narn . a ,M, G, Xo : o'ama 
(’pj 6) . K Y'spn riDn yap tik koi .k 

(’pa 5) ?nD-iynn “ivy iimnn inr inn a 


(’pa 8) ? nniann ■('inna oinn *7VJ Ti'*?n'opnn nin'nnn *nn .a 


oinrx nin'nnnw 


( n'lKvyn 'xanDi) pn" dn ,( □•‘I'na ) 'iiid'n |9i?a naoru yup 
(’pa 6) .nniann "i'7nni odk*? niiw n'nn 




nn-nnn nKxma own .pn-a oinn n-'^n-oan nn-n oma nin-Jinnwa .n 
(’pa SVs) .pna ?naTH!/n laTiiarinn riDnynn “ivy ji'^n'ODnn 
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jin'nna inrn *73 oo nidvid (di'i) hojk riN'ii'? yjfan 3'*p 80 inonu; co 


3 



n~rip 3 a o"on ^vj I'jpvynei yn* dk ,oionn *7\u n'‘7K'-nn msciKn 'nn .k 
?nK' 7 i' 7 n ‘ 7 W n3i''7yr> niipiDi I'lpii/nn 1.5 'd *7nA nx'ii'in “jw namnnn 

(•pi 8 ) 

{'pi 4) 7 R=1500m Kin nK'ji'in oi'tiw yn* qk ,oionn nn'nn 'nn .a 
(’pi 12 Vs ) ? E,C,B,A TiiTipia con *7\u I'lpe/n nn .a 
.•jpvyn loin wai* o"on nK'/i'in 'jyj nai''7yn naipiae; o'jin .a 
(’pi 5) ?nyiapn mn'nn ~|3 ow*? ni'n*? nDnai nn (1 
(’pi 4) ?iT nn'nna nimnnn naipia I'lpwn n'n* nn (2 
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m monw ‘71a JCfn-a ii'anpn ri'ina . a* nj« 7 <na *1791x1 nei* nown *jn nya ii'inp 
.ay nyixna p'^^nn xini .Ji'anp*? n'on* nnnna ip'Tnn'i np'Don x*! ax nxixnne; 

(D'wnn nxi) 



n*^pai9D 'iiDin *j\u ay n'7*9an nxixn nx mn d"io* 3 inToa 
.mnx nyiap nstixn nirn 'ica 'jDaeiD ax ii'anpn njtixn ivj 

.^'39*7^ Tian '7apnn nifTTan nixstiTi *9 '7y 



: iwpn Jix nDini ' 7 ian ' 7 y D*' 7 yi 9 n nino laixiie/n oivy-i .x 

(’pi 12) ay = g-MK*ax 

?( ay ‘7«; Txn ) 'Daxn Txn nx inin naw ,nnpan 'aiye; onn .a 
('pa 4 ) . -taon ?nxTn mipan 'iiyw ■ 7 W n*' 7 p*T* 9 n niyniynn 'nn 

?(ax '7W Txn) 'pDixn Tifn nx inin niw mipin niji'W onn .A 

('pa 4 ) . aaon ?nxTn riTipan '-yyw “aw n*' 7 p'T* 9 n niyratynn 'nia 

('pa 6) .n'anpn pa'a “aian |'a mk 'oa'pn iiD-nn oipaa nx awn .i 

•am* Dxn .D"io'an onix nx aiw D'ystani nT'a naiyaan nnix nx □■npi'a .n 

.paaa?naan yi9'wai on'afn ny "iin*nn mipaa 'la'w 


/ 
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n*?!; '7'on .'Djx iii'DI nniinn hid 'aon "laiw m=2000(kg) inonv;; V'o 
' 7 TK *30 'Jyn 180 (km) •?«; na.iA'i nipT 2 ^layD lyAnni ,nyiap natiNna 

.'7'on •'7Dn:i p'nn 


5 



('pa 7) ?niA'e; inra 'j'on maciNn nn"n nn .h 
(’pa 6) ?' 7 'on •' 7 Dna p'lin 'im law naiAi ji'WDinn n'j'oan natiKn 'nn .a 
(’pa 10) ?'j'on n*!!; ">n3 •‘/Mn'opn naiA ni'N"? .a 

('pa lOVa) ?Y"»<r» -iitd 'aoa "a'Dri wad* nn'nn iT'xa 
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16 ">9on man - Tiiani/T) 


- E 


LL 

N=max M 


y = tgP X - - X^ M 

mg-fk=may 


2Vo COS^;^ 

10, g .1 


1.732 sec .a 

50, g/p* .X 


0.67 m .a 

0.2 .1 


2.768 m/sec .i 

nnu' ‘iiTi'nn nniiis .n 



.nanw n't vio'wn 
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17 iDon man 


Q niTX*? y‘?pi V=15m/s jin'nna nw ipa 'pDiN *7i'?oni na'n* yan mio iitd [' i 
.( D'«nji nxT ) inyian iii'D*! lAian [ii'Da a=2.5m/s^ 'jvy natiKn i*? nniAa | ' J 



liio"? TAian |iioi yia*? 'I'nri' "iiiDn, nnn nyD»yn n’l’nn vAm, inr nnD iiavA m 

('pa 5) ? nipnn myian 

niipa nniMa miD "inDn wain", nnn nyown n'7'nn yAin, inr nnD niDyD .a 

(’pa 5) ? nyiNun n'innn yAna n'n nny 


n' 7 nn na mipaa m-WKii ,na'n‘ ■d'id 'ai'nn laii'DW Train X oipn ts .a 

lonMTinn D'DnA oono . nxiNun 

Nxn'a Kin la yAi'i ly t=0 yann inrn “rw n'xpaiDD miD -inDn oipn nK (1 

('pj 5) .nnn nyDwn n'inn naw mipaa aiw 

n-ripa*? unm yA-i*! ly t=0 yann inrn *iv) n'aipaiDD miD niTDn nn'nn nK (2 

('pa 5) .nnn nyown n'inn na 

mipa*? imin yan'i ^y t=0 yarn inrn "ny n'JipaioD mi9 nnan naiiKn nK (3 

(*pa 5) .nnn nyawn n'rnn na 

. 10 ( m/s) “ny nuian nn'nna nam* oiona oo mK .7 

nnan “ny inn*nn noDKnn nnn nyoiyn n'rnn laei yann inr nnD niayD (1 

('pa 4) ? oiona mKn “ary iniKi mipan nnio 

n'Dxa K'nw 'DD .inrn 'aw n'xpaiDD mis nnpn nn-nn “ae/ ^na oono (2 
yaa*? ay nnn nyown n'ann la yaann ,oiona oaKn 'aei iniKa naipan 

('pa .•n'annnn inipn'a inarn 
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.a=30° i/in VDiwn -iiwn n'7yna ■d'jd ni=4(kg)inone; «iia onn F no 

.nni3n:i n'n niDn n'^iyo n’j'nna 



•inin '7KI n'^piiDD F non nnnv/n jin iNnn Nan qiAn 

(•ai'nD nnaa n"7yn |iion) 



•?«; D'a'iiyn ne/i'iiyn ^nN *73 may ^lan “ly □■'jyiDn nino D'wnn iny .n 
(' pa 8) .a*?**; “JDa natiNnn un aeini ,inyian 

*}V) niaivyNi ni'aiy 50 may inrn 'jw n'OfpaiDD nimnnn 'j^y oono .a 

('pa 12) .inyian 

? myian |iio nN na'w qiAn myian "j'jnna dnh .a 
? niAn TN -ry n'jy onoia nuAi .nnp nr 'nn - p dn 
('pa SVs) -HiAn n'ly onon nnD awn - n"? dn 

■93 F niDn niAn “jy 'lyDi, ns =0.6 , nK=0.1 , p'jn n-n n*? nownn dn n 
7 myian pi'D dn nawn n'n qiAn inyian n'lnna dnd .Diipn q-iAa -iNinnw 

('pa 8) .pna 
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mipa*? nie/p omn '7vy -awn inxp .L id-iikw oin nafp*? nivyp m inonv*; |op ^ia | ^| 
nn'nn i*? o-apni 'ipwnn ‘ii'vy mipan qiAn jin D'O'on iwjo .A nyiap 
oaxn iiion I'a*? oinn pa n'lirn iwkd ,'PDIK 'VAun 'ai'aona ya niAn .n'n'irmn 

.ri'aip ja'aoion owa nr ipnn caDn .a N'n 

. a , g , L : D'ama 



|ina n'aip n'liamn 'aw aimnn inrw nDini qiAn ivj nyiann laiMiiein DUin 

I'lO'aa 


(•pa 10) 


r = 2n 




LCOSa 

8 


(« 


.yi-rn pna -p dk ?'p9iN '“lAyn 'ai'aon 'aw laai'p nwDK irn'iiT ran'nn *aDa dkh (a 
('pa 6 ) ?D"p‘a nDnx ji'aoion “aD “aw ri'n'iirn nn'nnnw 'xaian r»n -h*7 ok 

?n'aomnn laixa •I'an n"'aiin irripa'a nnnaa nun "aw h naiAn oKn (a 

('pa 6 ) . rana 

a n"Oon jimit D?<n .niTanri nniKa aaioai am' inw oin np'a dm (a 

('pa SVs) .piaa ?namyji n't ik |opn ,'aaAn 

HT ax'3 .na'ii *ay oyon -Jin'naan njaix na< D'waiaa mKiman n'aoioaa'a o'apn (n 

(’pa 6) ?aiTnnn |>aT “ay yow 
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Kin i'7w niDn yiapu; Mon inKp"? n^inn m=0.5kg monu; 'iia p—S 

.p'in -jiDiK novyn aA '/y p-'ynn'? -WDin '7Qn .K=50N/m |^j 

in'o TSf"? X =0.4m iDniKiy oin niysinMa •I'lJi ,m K'n ^k mone; "iitd 


.{D'wnn nKi) 


A, 



•omniyni inji;?'? n~nnK nonnu/D X =0.4m niyiyi o'siii^n 

K'n DK niv;A3iinn inK'i Tn D'oiAnn inK '7D T>n*nn n'nn nn .h 

(’pj 8) ? h'ooVk 

(’pa 8 ) ? niiDn "ly ^un ‘a'yone; npi^nn inn .a 
(’pj 6 ) ?odk '7 niivy n'nn oinn mn'iin iik*? on'i n'liT it'kdl .a 


(’pa SVa) ?nie;Aarinn mK*? fn oina Jiin'nnn 'nn 

' 7 vy ly'An yAi"? ly nma naie/Kn*? yAia 'aan law .yAih law inrn pnba .n 
pigai nne/a Kin dk Q'‘?nAnn inK *73 -iiay yap .•'in'opnn naiA*? -iiiDn 

nnaivyji 


(’pa 2) .D'DiAn 'aiy iiDnyn ii'oa'pn n'AnaKn .1 


(’pa 2) .D'DiAn 'aiy nsiyn ii'a^nn n'AiaKn .2 


('pa 2) .D'DiAn 'aiy riDnyn *?«; yann .3 
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-*j ninyi m'nx mis'D^ti R iDon oi'n .i-aD'? Twn nino D"ion m*? idid Tpn I'li'? 

•T xin I'li'jn ■jvy nspnn "iwn .p 
. T,p ,R :D'3in3 




(•p39) 


G 


:v; nDin .k 


-‘7 niny D. 3 i 3 n 'JD*! nnnn ' 7 vy pniya TiiDn nviNnui nDin .:i 

(’P38) 


*= F 


.'a Tvoa iiKynu g 'iw -|ay ijiin tto'' aDiDn ' 39*7 R naiAaiy ODin .a 

(•,-73 8 ) 

riDin .aDiD *39 ‘7J173 R ' 7 W naiA '7 y'Ay 3 xini aDiDn ' 7 W 1*3973 ‘7*0 D*n'7uy3 .1 

(•pi m 


' I r J 


: nii"n ni'i'e/n rn'n73«i 
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17 -iDon IP^« - 



nnDin .k 1 3 


1 ^ ^ 

j /cos a 

g -jLi <0 “i 

•1*111 ,H*J .A 


‘71A'J1 .1 

'7nA' (3 |Op' (2 

n'nA (1 .n 

































18 "i9on inara 


D'DiAH .Vo Ji'n'7nnn iin'nna n'jyn •9'7 d hoik pm m=:0.5(kg) inonei ^ia 
n':<p]iD3 i'7e/ n'oi'pn n'A-isKn iiki i*?!!; n''7K'^3oi9n n'A-iaj<n nn onKiin 

.nmn k'w"? lyan -tit npnrn VAin inrn “yw 




ypip*7 on'a •‘in'opnn nmn tiki Vq Ji'n'jnnnn nn'nnn tin aein (n 

('p3 8 ) .i)iAn y'An l•'7N 

?(D'Dnn3 D'9'iAn na nTipin ) A nTipsn iiAJi"n r»n (a 
('pi 8 ) ?N2{n3 Nin ypip"? oira naiA nr^ai ,it niipia nun Jin'nn hn Nxn 

5% -a mop i'7vy ii'oa'pn n'AaiNn ivyND .^lAn r»aiA tin awn (a 

(’p3 6 ) .•n’lnrinn nDayn 

(’pa 6) .n‘7yn nyiaian inra nmsnrt y:xinnn pDonn tin awn (-r 

yAa"? ay dtiin -)wnni n'jNw'? o'waTia D'aman D'DaAn tin pnyn (n 

('pa SVa ) .ypapa *iiAn ny'AD 
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Us Kin nownni nun pa 'ooon iiD-nn D^pn .‘iioiK 


nov!in ‘jy niiw m inoniy ni^ 
nK TTn*? nojn Fi 'poiK no 
T\K “iwinn F2 03 K no “jyia i'» 



ni>n«»5 ■7V13W non ,F, I'l nwpn nLn no -iv xsinn 

. F 2 iw n'Jipiiso F, JXH nKimn T»n mjio iIk d-io-i niKinn 



( •;« 12) .m non non nxi Ms 'ooon liD-nn mpn nx Min 
.(o.«-,n non -olo^n .mv nns nrx 
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iiiyp oinn "jw own injtp . 1m miKisf oin njfp*? ^le;|^ m=1kg mon^a |up 
. R=2m loi'TH!; p*?!! htd i\u oskh loipn nstp^ ' 7 yn riNstnin ,A nyiip mipa*? 
'7W rn'nna r =80(cm) loi-Tivy 'pow ■'lAyn 'ji'ioni imn 'ad 'in yj ^iah 

( D*e;->ji nwT ) Vs:3m/s 



,mi'D nn .niDii inn ) inyiiji jiya t)iAn ‘7y □•'7yi9n niniDn "id jik (••x {h 

('pa 4).( miM "I'yDn 'n 

( p3 12 ). N nnan '7y qwn p»yn non jini T oina nin'nnn hk a«/n (a 

?nn3nn pna"u; '-tdi qun tin ataio"? ei* na n''jn'j'nn jin'nnn mn (a 

(6) 

('pa 4) ?pin'an yAna oina nin'nnn n'nn nn (*t 
:T =:20(N) Nin omn *i\u •'»n'opnn prinne; yn* dm (n 
(*pa SVs ) ?nT nnpna omn wiDa na ji'iirn nn (1 
('pa 4) ?oinn ynp" nn'nn iT'Na (2 
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nn-iT monu Vbik Y’bP'' I’-'i"’" m=0.5i<g nnoniu n-iiinun 
..nn. ...nnn i.-n — 


V(m/*> , 

n 

2 

^ — -p 1 

1 

2 / \ y ^ j '' - 1 

1 ° 

\ ' / * \ i / * 1 

1 

J 



.ni'n' nnynna 


*?pvynn-'iiw inipa ii‘»ipwnn t-0 

.•ai'nn |iion wn ri'n*7nnnn jin*nnn |iio 


CP^ 2) 
Cpi 2) 
(•P3 2) 
(•pi 2) 

Cp^ 2) 


(•pa 6) 
(’pa 4) 


.A TIK H'nn .K 

.Y'opi^ non yop nwn .3. 


: 1<t<8 inrn jna:! 'lan .a 
? “ipiynn 'ii<y nTii»ia Kstn'i *iiAn .1 
? n*iipvynn nstiKn nooKun .2 
? nA'n* Kin n'lipwnn '7y '7yi9n “jipiwn non |iio .3 
? pion miKi on nn'nnni pnynn .4 
? |iion miKi Dii nn'nnni nsiiKnn .5 


('pa SVs) 


? nyiann i*?nni n'*7'7Dn n'AnaKn 'nn .t 


yAin 


,„,n ,n.n Y. " 
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ip ‘7y nN^nin mipaa Y^?<n ii-o 'jd*? p'wnn noe/n 'jy iniy m=70kg moniy D-rN 

.I'ivy niiivynn UJ 
G, Re, Me, m :o'3m3 

n' 2 ( a-ao Y^Kn iiid am*© 'ivy iirnnn inr ni'n*? nn .h 
('pa 6) 70DN n'n* noe/nn '7y oiKn p'y la niDnvy 'td 

nun n'n* novi/nn dn noiynn "ly o~rNn p'y* niD nT'j<a .a 

('pa 5) ?D'aopn anx “ay 


.'■^Ayn ‘71‘iona viNn anD a-ao An (telstar ) m inonvi I'li'? .a 
•Y awn aiaD 'ao •7yw naipa nniK '7yn Nxna Kin yAa VDae; p 

('pa 4) .pna ?|'ii'7n ya aiwn nPKa (1 

('pa 5) ?|'ii'7n An Y"»Kn aiaa 'ao “ayn nau nr'Ka (2 

('pa 4) ?|'ii'an “aw n'p'einn Jiia'nnn 'nn (3 


'“jAynn 'ai'aonn iniK im'a nonn nniK "aya 'avy pii'a y\HT\ ana 'asn D*n*7\ifn .a 
'je; D'v/Aaain o'lon yAaa .iiuKan pii'an nnAn*? hdidh nnAna "aaK YaJ<n a'ao 

.□'a'li'an 

('pa 5) ?JinyAajana naax n'Aaaw nnD-n'iao*aD K'n nivyAannn dk (1 

ni'ie/Aann 'nw “aa I'a inrn n'n nn -ji'uo'aK nivyAann 'aap'a n'n |n'a dk (2 

('pa 4 V 3 ) ?niaino 
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1R toon 
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19 "iDon man 


ri*Tt*7njin nn'nnDi n*?!!*! 'd'7D ti'dsn '}ia piu 'ii'm hd*? ^did 'id ‘iji 1 ^y^^y 'io'3IL 

Vo n^-riAvy 

■inm "jvy n'stpsiDD qiAn i\u mipn jik -ixnn -I'aD’iw □•(ynnn 
nmnvj (ypipn "ly) n-ripsa m'u/Nni n'7yn •d'73 'ii'nn laiiow -|3 ^^Aln y Dipn 

.^lAn JipnT yA^D TiAin t=0 .niAn p-in 



('p3 4) ? qiAn nn-nn nosNiin npnrn yAnn inr nnD ^lly^ .h 

(’pa 7) .riD'an aaid 'as "ay n'eaDinn n'i'Dan nw a< 5 {n .a 

('P3 7) ?niAn "aw n'n'anjann mn'nn nja"n nn .a 

? t=15(s) yA"iA. inn'nn'a niiw t=::5(s) yA-ia c^iAn nn'nn dkh .t 

(■pa 4) .pna 

•lan'nn niiiNa yiNn -inD 'aD •ay .-ith *iiAn tin o-pnir .n 

•aD “ayw nrn “am Y‘»a<n ^|-TD od “ayiy qiAn y'Aia l•'aN 'amn naiAn DNn .1 

(’pa 5) .paaa ?i‘a niiid; in ,iann |op .iiD'an idd 


yA-iaa inrn ‘aw n'aipaiDA Y"»xn "im *39 "ay qiAn oipn * 7 ^ aiipn n^A ooio .2 
.(‘a'ann nyiann inn 'amn nA.iAn -|^y yp-ipa ^lAn ny'A9 lyi npnrn 

CPA eva) 
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.nniinn t=0 yA*i^ rmniwn mNinnn nDiynri E ^ 

."^iD'nn Tiino *73 I't** o'oinn non tik nain p; 

. ma = 4 (Kg) , nii = 5 (Kg) > 



5 imn •,« n.,p3.=. M 



(’pj 6) 

(•pa 6) 


.nynnn niKin£i» tik 

.D'oinii iii'in*nnn nxi M rtn niAn mrya avyn .a 
(V, 5) .iV..* !«". □■■ 7 -ni pm Ini ■»!?«!» nil 1V9 nn WK Ivn 

npin'nnn oxn .nAiynn nynn ino p'jn n'n novynn dk .n 

■ _oo ■•^uiinui Tiiiin'nnnn maiV71'n 


D'uino. 

laon* 


••-tv> -»«•» wS ON '^3 n'yoDi lawinw jii'in'nnnn niaiw 
,n-p CK ,.nn 

. m, monw nun I'l-i M moniu nun la nwpnn oinn yip-i t=3 (s) yna 


iniiiwynn nriwn 5 n'jnna inynn yi "x .P!!? ' 

’“nn ili-Pin pnn« nr^. .yii - vn" “« 
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oinn *7vj 'awn inxp . X =1.5m idiiki!; oin natp*? ■jiiyp m=1(kg) inoni!/ |op cjia 
iDTrn .60® K'n I'aw iiiD'ein ji'iithi ,^*70 yontna no«!;n "lye; O mipa'j viap 
.(C ’pa) n''7nn jnipa'? lanian 1m Katn'an iia oinn ODiaa Ti'Vaynn 

.nuif/nn dv yana xaina ^un myian I'anii "iDa 



n 


(*i7a 7). la •jpjra oinmy 'aD*? vat Jinmnn law aiy 
(’pa 7). 11 ^ 'jpjTa oinne; nnN vai oina nin*rinn lax aw 
(’pa 7). iia 'ipji" oinnw nnK H'ln aia'o yxa' nait 
(’pa 7) ? DC Dy 30° ‘aw jimit ia»' oinn iwjo iiidd lan'nn ‘iw ' 7 TiAn n 

(’pa SVi) .D 'paa oina ninmnn dk aw 


n .K 

.a 
ri .A 
n .f 

.n 



Ill 















•lo'jn nK -r'n'7Ji yjtan ,nona n'lin'in nynn “ny nirnnn \nT ni'in riN Mpni •‘ra ■■ 

. D»nT D':s{‘Dp '3W “iK niAn iik 'lA.nni ,M monu; .^ia iran Kin 17*70 'poiK novin “ly 

. niyap riTipi '7 k onainn o'st'Dpn *7\iJ D'pinnn mixpn 
(D'wiJi nK7). D'MDT o'^t'Dpn •ji'injinn 



«/mn inrn hk D'77in . nnnnn mix omne/ni, na'n* A niye/A c)iAn jik DTin 

.Jiniif; Tiion oy 'lO'in miN 'ly onTin .hitiiti 10 yiyi*? 

inKAn n'jAOA oiTAinn oiTinn oiToiin 


10T(sec) 

M(k») 

-T(?e<0 

1 

2.8 

0.2 


i 

j- 

4.0 

0.4 



4.9 

0.6 



5.6 

0.8 



6.3 

1.0 




•M "le; n'^ipiiDA T* “jvy ^aa -|nyi, "P *7iyi T "jiy onony ok 0 * 7^02 oiwni Awn .k 

(•pa 8) 

,ynn pna - p dk ?Dn'2in o'wkt yii niAy'7 aiok ooniyiy ipn OKn .a 
?D*T jin oy ipn “iiy -jio'nn niTipan onK *73 OA3i**n •'7p'T'D *77 ia ht-k - k*? dk 

(•pa 8) 

AKH , K OK oyAp -mo AAon ) D'K'Dpnn trk *73 *7V) yiApn inn n^An -jion Kxn .a 
(' pa 6) ? (oiTo* *7*713 , K *7vy Aiyinnn iDiy ok oie/Ai ,D'Aiiy'nn ok 

: 'lo'an ok oyai'A i*7'k ,oiany rn 'lO'an oik^iio dko .7 

('pa 2) . i7na ? noi* n*7nA oynuinA (1 

('pa ZVz) . flna ? m'n *7y (2 

.■an'n yopn t^unn po'a ,o'‘7n'03n yn^o n'n ■*7Kn«;n y'^pn 7 «ik:< .n 
7nK*7 c^iAn *71*; o*A7nn on*nnn oki omaon oyniyn ok koa 

('pa 6) . M -I A oiyainKA oipoa'nn 
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(’jij 7) ?D'aDiDn 'iw ni'19‘9^ I'll (P 1 /P 2 ) on'n inn .h 

{7'p^) Td'ididh '3«i *39 *7v (gi/Qa) laiDn ]ii3(iMTt I'l oiTH inn .a 

I'a (Vi/V 2 )on'n inn .•'7Ayn ‘ii'iona I'li'? ^10 o'^Di^nn ion “id "jw l•^9'7 anp .a 

(7'p3) ?D*3'ii'jn '3w ni'n'nn 

a9i3n *39 'ijin 4 R n^uai ,m monu; I'li'i mo |iv;N~in 9.9i9n *39 "jyn R naua .1 

.m inonei c)oi31'li*? aaio •3isin 

(’p3 7) ?D'3'ii'in *31!/ 'ny (T1/T2) niTnnn '307 I'l on'n inn (1 

(’p3 SVs) !pn3 ?i'j9p 'le; •w'lwn pinn 'O*! 1 “ly nny"? |n '3 ONn (2 
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19 i9on man - 3ii3.ie;ii 


mig-ni2g=(iT»i+in2+WI)*a .a 

44 N , 45 N , 1 kg .a 

5 N , mi “ly .T 

|Oii I2 Ti .n 

t=3.375 sec yana ,p .1 
5.0625m 



3.128 m/sec .t 5.1 m/sec 


8.66N .n 60.68 N 
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20 "iDon man 


,p9iKn '7yn 0 = 37® "jw n'liT ixi'n jii'Di Vo=250(m/s) "iw nn'nna yin oion 
P 'pi “lyn 320 'ivj naiia nNitnin A 'pia mi'na nxxD nnnwn 
(D'K/nn HKn) .Q 'pia ypnpa nyiiD n^^Dn .ypipn “jyw 
.nst^Dn TiyiiTi'? TiiNn jiiTAinn nx nirn 




.n2{K9n TiyiiTi ‘7i'7on * 7 ^ o.'iipn D'wnn iinanni ouio 
(’pi 6) .Q -I P nnipin nxi A niipin jix o'e/nna |no 

('pi 10) ? ypnpa n2<K9n yion jnr nnD iiay^ 


.H 


. 2 . 


(’pilO) ? (|iioi'7TIA) ypnpa nny'A9 ynn nifjtDn nn'nn'nn .a 

ypnp^ nyysn nyA9 iiivy yAia Q mipi*! iron' oionn xicyi'i p'n .i 

? (naiA nT'xai 'paix pmn nrxa) 
CpiZYs) .nation niiniyn ny9«!/in x*? oionn nyiiniii nin 
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D'oon D'OIA 


.a Ji'iiTa -loan jrtn ysiwn "iiwn “ly ni monw 
•iM 'Jiw 2'ao D'Dmn D'oin -iw niyatnxa -ii«;p ^iah 

(k D'\£nT> itfct) .nti Diaonvy 
g ,m ,a iD'ima 




(8) naciNia 'nn 

(’pa 6 ) .D'oinnia mN nin’iinn tik KJtn 

•73 MiKJi inra 113'n n-n nx fuop ix nViJ nn-n D'Oina nin-unn oxn 
»iKixn inni 1 ^ ^ I ?D.si>nn inx 

■luw nunw 13 .n'-ixinan nonn Dipni ni'm'J ww Mi li> ‘i<a mon -nn 
(=1 --‘nn nxi) ? nv.3P i.n.nn3 non ■9-,3 vi>- nownn 

non □•■nn n-in-n nonn oipnni onaxin nnsn'? "’‘"'"i’ 

^l«;'nn n' 7 yna yia* noeiian "lyty qianei nD'ay iai'n*i "i iJt. - 2 

j'." " ) (> D'win nxi) ? njiiap nn-nnn Jisiwnn 


.K 

.3. 

.1 

.n 



116 

































. Vo Jin'nnn nniKa ipnnw D'nr d'ou 'iw 'ivf onipn nx nKJin "|•JD'lvy D'lf/tiin 
n''?«'jr3DiDn n'A-iJNn aiwn"? oin"n iiwn. p n'lri 'awni a jtiti pira jivsiM'in 

. y-n Tjfi X -n Tat '"v 'iKmn nyiann ^lwn. y=0 -a anaa 



■aw 'ai'jonn moo jin Tjii"a(n D -i E jai-ripai, y nm nniNa laiN^n'a C,B,A ni-ripa 
:n'A^a^(n iin'w pin "jy ooanna o'Nan D'9'yon "ay nay.D'oiAnn inN “id 



;o'9iAn 'aw*? C,B,A niTipaa oxn (h 
('pa 2 ) ? naiA n'AiaN nniN (1 
('pa 2 ) ?n*oa*p n-Aiaw nniN (2 
('pa 2) ?ji''7'ia n'Aiaw niaiN (3 

:w D'oiA*? D -I E laiTipaa own (a 
( /7J 2 J ?na/A JJ'AIAN ,71 (i 
( ',7J 2 ) ?n'03‘p n'AiJN ,71 (2 
('pi 2 ) ?,ia/A ji'AiJAfi ji'orp n'AiiK (3 

('pa 8).D'9iAnn 7n/< "jd *7vj n'n'anjinn nn'nnn 'iw oaxH aoin nw a«/n (a 
('pa 7 ) .ypip*? D'DiAnn inN “ja inn npnrn yAin jnr nna iiaya awn (7 

iD'DiA*? ypipa QJiy'A9 yAia own 
('pa 3 ) ?n'oa'p n'AiaN nniN (1 
('pa SVs) ?nn*nnn nniN (2 
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Txn R Jinim nonn .t 


jf*? minnn 'poiw nain m monw ^ia 

(o'enJi HN-i). ii3*2tn 'iw oikh m'on 

. Ms=2Mk ,g ,R 




nonnw "id I'afn nao ^n•a^n jik iiio*? -iiain Vo nn-nn irna (k 

TKi RamnanpmmnonnwD ,2Vo nn-nna aia-o •-f‘nia'ain hn D-N-in (a 

TKi ,H pmna n, ^ Q.gmWD 

? 4R -■! R -n nonn tititti layi lo'nn niD yji'aw mi^yn 'nn (1 

(jinipa 8) 

?inxya nonnw VA-ia iia-sn •?« Jia^nn 

(janipa lOVs) 


jin-nna aamon NinwD *iiAn -ry •7wi9n •‘70Dnoa5jn non onp (a 
? 2Vo rin'nn:i aaio ^lAnwD '"aoDnoaain no^ i^fiAa. niiw o 

? nnD '91 iJai' niDn natn nr'Ka - k*? dk .ynn pm - p on 

(ni-ripa 8) 
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lainn nun , M monv!i ^ia nain i''iyi p*7n 'poiN in'iiw *7\u noe/n iNinn o'enna 
.niyiap jinipj*? onainn □n'liy D'pinin jiiisfpneiD ,D'^' 9 p ny 3 ."iN * 7 k 

. D'‘i9-i D'2t'9pn •n'jnnnn 



.nniinn omruyni q"i 9-» D'^'opn la a^nnn hati' A iiye/a cjun tik O'T'Tn 


(•p3 6) 
(•pa 6) 


. K , M , g, A : 

('pa 8) ? niTiann ‘i«i ^lTnnn inr inn 

? niTiann -j'anna ^lAn *i\u ri*'jn'ODnn nn'nnn 'nn 
? niiiann I'anna nun 'aw n''in'ODnn n^iNiin 'no 


yai “aw pmn'a naiwNin oyDi "aian yan mnwn yam |nT noD 
? (111*31 ‘alia ) mii'nn tk n'nn nn ? 'apwnn 'ii'w niripan nyiwnn 

(•pa 8) 

nxpa. n*n ^lan iwmd ,ni~riann "I'anna ipnia □■•'aNnwn cai'dpn 'aw *3 n'aa 
.jana ? nanwii k*7 \k |opn ."aTaji ii''an'opnn nn'nnn own . nynwnn 

(*P5 5%) 


o'ama 

.K 

.a 

.a 

.1 
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20 "iDon inun - Tii3.ie/n 


13 


.P,P,P .K 
.1 

40m/s,30m/s .> 
. 8sec,6sec .t 

.n'7TiA:i p,p .71 


H 


-x 

-1.5mgR^s (1 i 

2vo JinsinDi 4 'd .n'i .a 




g • sin g 

__ 


.N 


„ Sin g ^ 

>ngi\ -;—) 


.. sing. 
mg(l + ——) 


jim'nnn nn'n uin3..A 
•'iKn^Tt oina,n30i7 nri'n 
.n'77A nji'n nin'iinn 


m(1-slna) .~i 
m(l-fsina) .n 
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t 




i 

**7HTK7\ TAH 'jlin ' 
































w 

* 

m 

S 




(’pa 5) .Yn*? inn ttah .h 

('pa 6) .(nnnr 3 .yna la'xiu) na. yn'in “ny niaon 'iivy |"ai .a 

TAn 'ono .DP'an 'nioK 5-10^'* -i -i |iaaN 'nioN 5-10^'* w 0.5m® inaae; •'?Da .a 

.'•aN'T’K Nin TAn o nan .17°c K'n •'laa 



(’pa 10) .'*?» TAn Yn*? jik awn (1 
(’pa 5) .•' 7 Da DP'in diok ivj nyannnn n'oa'pn n'Anaxn nx awn (2 

:''iK'-r'N TA "aw Yn'an nw 'a'-TAn'? in-a Taco .t 
(’pa 3) ?inDa nw niaw'a •‘aan (1 
('pa Ay^) ?i'aw 'Dnon tin niaw'a ■'aan (2 
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TA D''?'Dn ,(D'W-in nK^^) ni 't 'ly on-a'a onamnn .oniAO □■'JDn -aw 

,To= 250° K “je; nnoiDnoa ''jk'tn 
. 2.5-10® N/m^ i2{n'7i "lo**? 5 iiwK^n *73101 tah noa 
.4.5-10® N/m^ ixn*?! -lO'*? 3 'awn *73101 tah noa 
.3.5-10® N/m^ -n niiA Yn* 7 i nnoan jinoi Dmow law iiwNin *73101 


** * *0 

0 **00 

^ * 0 0 

0 0 0 0^ 

0 0 ^ ♦ 

# 0 


T 


» **0*0 

^ ^ ^ 0^0 
000 0 0 
0 

0 0 0 


('pa 8) ?m' D**73'nn 'awi tah ( 111 * 71 ^* 7110 ) iDon inn .k 

nD'‘7'r n'nii dkh ?*7ipiiniy Yn*7n inn .D'*73'nn |'i ninnn nin nx o'niiiD .1 

('pa 8) .(miooDnoi 'la-w |'k *3 nan) ?Dmown 1*11 

•aw D'ninn 11 i^ni iiao okw nmown niw n''7n'opnn miononon nn .a 

('pa 8) ?D*'73'nn 

TAn •P'P* 7 n i9on nx iwn .500° K *7^ mi039no*7 o**73'nn -aw nx o-nnnn .-r 

(’pj SVs) .D'‘73'nn 'awi nniaw 
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Kxn'3 yn*? n'liD'w ,jn"j niDia niMstnKa iiAon riDJin *7om:i 

.Pa Kin niDii*? yinn tiikh yn*? ,tiik 



(’pi 4) 7^pvjn 'iiwi JiKieni niDi^n dk “iD'Kin -jiJia tiikh vn"? inn .k 

ni3 “jj'nn ^mavy tiikh *7'y9n ,niD n'7y9n '"y nn'io niDiin hk D'Dnne/s .1 

:nT ni3'i nipnn inn .n>i 

(’pi 4) ?'ooon 'ninn 'o'! (1 

(’pi 4) ?'oi'pn “ninn •d'i (2 

(’pi 6) ?''iK'TKn TAn ‘iTin "iw nininn |nn .a 

.niyw mim D>ovjDT\n d'jid dtiik o'nnnni o'liw q"'ikt'k d'ta □•npi'nys .-r 

(’pi 4) .pni ?nKT Taon"? ‘iia* 'ooon "iiinn own (1 

(’pi 4) ?'oi'pn '7Tinn' d*! naonn inn (2 

.2*10® N/m^'jw yn'jai 47‘’c Vw 'onoa TA xi'iD 3m® inoiu;'is'n')iTia .n 

(’pi AVi) ?'73'na TiiKitni ta ni'iip'nn nnD (1 

(’pi 3) ?TAn m'lip'iin "jw nymnnn iroi'pn n'Aiiwn mn (2 
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.1*7^ 'onrinn nio'in hn diwii .np'nj'iimnn '7W iie/Kin pinn j\k noa .x 

(•pa 5) 


tnixnAiT Tie; xan .a 

('pa 3) .Din*? miaif nD'Dn*? (1 

('pa 3) .miay'J Din na'Dn'j (2 

niAO ''7D3. x^nan ta o'nnnn ..a 

(■pa 3) .^20^ ?n*Tiay nyatann oxn (1 

('pa 3) ?Dinn ‘latian nn"? (2 

('pa 3) .'ono 'nn TiAn (1 .i 

('pa 3) .Din inn nAn (2 

('pa 3) .naon ?'Dno ix oin -nin (Dln-^n) "-lonimn" Dxn (3 

Din nmD 10® N/m^ “ae; yn*?!! 100“c'?«; 'anoa d'd dia 1 -*7 D'pDon .n 
10"® m® -n '77A D'n mA 1 '7e; noan .D'n '■rx'7 DODin oni 2253 J "ae; 

.1.671-10 ® m® -'7 

('pa CVs) ?jiDaynn 'ay nyxia miay nna (1 
('pa 2) .'nn ae;n ?n'7*TA D'nn '“tx "ae; ri'n'aDn n'Aiaxn Dxn (2 

('pa 2) ?'Dnoa n'^'ay n'an Dxn (3 
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n^'nn TiiyynN^. Dn' 3 '^ D'TiDmn ,DnD3^ o'lie; D'p'in ‘mn ziDiin V inD'iu; 'lyn 

. •'JN'TK TA miK w □•p'7nr) 'le/a .nnipn^ nyiapn 
.( P) '“iKnvyn p*?!!! yn^nn 4 'd “iita 'an'n p'lni 

.T ,mioi9no rmix nn"n '7D'nn •p'ln 'awai 



•jnA TAH (ni'7ip'7in) •p'p'jn ^Don n'n ,''?Kne;n in '3n'n,'73'nn *7^ p'jn nT'Nn (1 .k 

(•pi 3) 7-iJii' 


'7vy 'in'n p*?!!! tah 'p'p*7n iDon I'aw on'n riN n'7Ni»;n 'imi TiivKnNa Noa (2 

('pj 3) .''7Nne;n ip'7na tah 'pip*?!! iDon*? 





.nmDnn nii'nnn jin ip*?*© o'lon VAia 


('p3 8) . nicnnn pi*?'© mN*? *70*n2. tah yn*? tin nodi .a. 


JIN □•N'7nni nnipn*? nynnn tin on'Tnn pn anN*? .'jA'nnn tah tin o'lpnn 

.'•jN'TN TAA, 'iD'nn 'p'7n 'ivy 
*7^ 'an'n p‘7na mioiDnon in ,(P) niie; n'n '7D'nn •p'^n 'ivya. Yn'7n oyon 
.''7Nne;n ip'7n3ivy naioiononn 4 *9 n‘7nA nji'n '7D'nn 

?aTii' '7nA TAn 'p'p'7n "19071 n'n ,'‘7Nniyn in 'iTi'n ,'7D'yin *71!; p'7n nt'Na. (1 .a 

Cpi 3) 

p'7n:A TAn •p'p'7n ~i9on \*^\u on'n tin n'7Ne7n 'imi TiiyunNa. Noa (2 
(’pi 3) .''7Nyie/n ip'in^ TAn 'p'p'in noon'i “la'iin “le; 'in'n 

?n-T'-i97in n^'nnn tin ip‘70' on '7Dna '97ion n'nn nni Yn'7n n'n' nn.-r 

(•pi 13%) 
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{'pi 6) ,ni;» '7\y n'AiJK niaw*! in-a DnijjJtnNaw o'3''7nn 'ny |"2 j .k 

n'‘in\!/n r»D'n\y*j jiidd hk ‘jid* up myinn wnn din .2 

.10 IT niDD JIN ‘iWDw'J IN ,nnninn 



('pj 4 ) .^aon ?Din nayn n*!*! nvuyj oin'nn D'D'‘7nnnn I'j'Na (1 

(’pa 4) .n'AUN nayn jiiy 2 inN:i D'D'‘7nnnn inN "id inti (2 

(•pa 6) .np'nj'7imnn ‘jw 'awn pinn nN noa ..a 

.nn'' 7 a, "jm m^yai iy"np 90 ‘iw lan'nna nyoia |io 6 nnonw n'Nwn .i 

('pa 8) .nn'' 7 an ■jn'n apy maiiavy oinn JiinD jtn Nain (1 

nign'ii ("jiTariann" n'AnaNn) oinn jiinD “la tim Tirin'? |Ti'a dnh (2 

? ji'aD'n mioy nann 

•awn pin'll np'na•^m-mn 'iw |iWNnn pm*! -|jiaiwna on-nn 

('pa ZVz) .np'na'nmnn “iw 


126 





7 


N Von -rnx ■‘id .na-aonn ji'mn o-TTiani na niy^enKa D'lainn □■'iD-n ‘m 
.■ae/n '“iDn jik da K'inn tadi nan jik d'otiid .ji't 'awni ,ta 'iw 711*11,I'lin 



Kin TAnw nnana 


('p3 4) .,7n3 ? na'aon I'a'i JiiDnynn pa oin •oi'i'n «;• dk.i .h 

.,7na ?TAn “ny moeiDjinn I'lnna ,nT "ly ik iiDiynn "ly miay nyyann oxn a 

{'py 6 ) 

(’pa 5) .pna ? nDnynn Viy Ji'n'aon n'AiaKa 'la'w "jn own .a 


.aiei'nn yiai'a |9ik hk naon .nDnynn “ivy 'onoa 'la'iy "in Miv 'laiDJin aiiyna .t 

(’pa 6 ).np'na'aimnn "ny iie/Nin pina iryn 


•aDV nii'niy irn njii* nDina ’Dnone; o'xxin Vyioa 'onon iik D'TTin awjo .n 
?n'AaaKn nin'iy pin*! na'Tioa aniy naan Dxn .nan nn'iiD 
('pa 12*73) . 'anoa 'la'iy*! aipnn inn n'AaaK ■'iip'iyn aaon 
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AU=Q-W ;Kan piNa noian np'na'-rimnn 'awi iie/K^n pinn 

.n'^piid nanon laiK no 

(•pa 9 ) ?n'‘ 7 ''Jvy kti 'nni nai-n K-n 'lan .aaiw 'J 3 laayaon n'atpaio it'K .k 

i-i.Ki 'Dion axnai •Ji‘ 7 niann Mna p-i TaiM*?!) V’an nio'aiw Jii-atpaiann i>h .a 
^ ’ ('pj 4) .-iion ? T'anna hi'i'jd ri'JtpaiDnn 

. 57 ° * 7 vy 'Dno*! 27 ° “aw 'onon •'ik'tk ta ‘aw ni'aip'iin 6 . 02 - 10 ^^ D'nnnn .a 




DK 


DK 2 n-yoa 


(’pa 4) ?Tan *7«i ja'ra'aDn n'AiaKa 'la'wn inn (1 

TA-J !» 9 o 1 T-isw oinn nmj -nni .nn Ik nnwKiw miiKn 'nn (2 

(•pa 4) ? yiap noaa nwya T’jnnn 

nKKinl n«ii«nA |Oiin .«-.-.An ia'7 poo‘7 ^-i> omn 

(•pa 4) ?miay nn “ay n'vyya 

iinoa 'la'W “tin n onn*? |n'a ^ 2 io .i 


(’pa 4) ?i‘7W ’onon 'la'W k*?*? (1 
(•pa 4Vz) ?i‘»vy Y<a‘»n 'ia*e; «*»•» (2 
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■?W 'Dnoa TIIK 3ii'7i,7'»in 4.82-10^^ '7on 40 cm^ lo-oa noww ' 7 '' 7 a jiDiin Vd-w 
•^ iin nnaiAi 6kg nnonu; JiT'a njDia niystn^a |l•'ly^ inspa iiao *73'nn .30°c 

ni3'n nyj nJDiin .50 cm win "iD'nn o'oa 


9 



(’pi 10) .“iD'na ?<i'7Dn Tiiwn yn*? hk avyn .h 

('pi 6) .“iD-nn Njtni law oipna -nie/n nsoinoNn yn'in jin awn .a 

70,000 “jw nDomoN yn*? nmiw law ,7Jii' niaA oipn*? iiD-iynn dn on'ayn .a 

.-10°c *7^’onoi N/m 

(’pa 6) ?VD-nn ima yn'jn njiy n'n* nn (1 

('pj 6) ?‘7A'nn Ji'ypap “yyifi niAian naiA n'n* nn (2 

('pa SVs) ?"i'iiNn n'7ip*7in "iw nyatinnn iroa'pn .TAnawn naop nnA *9 (3 
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M ajtnn TiKiiwn nm-on ooian in-*?!!!!; ninann ran o-ne; m | ^ qi 

(’115 4) ,'*IK'TN i__J 

1100m® inD 5 nm 27'’c •jvy 'ono ri‘7ya thk naDwa nnn n-»iD inD -»wnd .a 
•7 0° na ’9550 Jiaai«; na ,nanK tiik naDW*? iiay-WD'? ^mn n95 Tin9' nnja 

(•i 75 8) .(yia;? wn nn Yn*? n5n) 



•iD-naw wnnn .250-10® N/m"' Kin |2mn 'iD-na ininn •'jn'opnn yn'jn .a 

200-10® N/m® *7vy Yn‘7ai 0® mioi9noa 'wn 
(■pj 8) .(yiap Kin nDin o nin) 7'7ynr. nK onn-J inin mioisno ifx-J ^y 



220 -‘710® N/m^ ' 7 W Yn'ja no**? 200 -n in9'5 “nA A'WJt ni9'5 jnTa .1 
2 *9 ‘iiA Dina TiiKn ni'iip'jm a9on i*i*ki ,io* # 

inKl TiiKn YOI n-n- nn .nnmiun N-J J'nsii ‘'■"j;" 



na na-ivnn ri-i na'ion I'l Din -Dil-n I'x dm 'oax-aK Kip'J Tinn .n 
n:in:»nyr I .Q=o 1*51*79 ,T^nnn wmnn 

(’i75 SVa) .nT9 -|''7nn ywa onruounn d'59ik ow iKn 
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TA ni'7ip'7in ^vj N iiQp 'i9on * 714 ; V nsaai Yn'7a. d"I 3 'v; 'iNnn D'wmavy r|*iAn 

.•*7Kn*H 

.-23“ wn i*7«/ niioiDnoD ,*]iAny A 'pin 't •'ly iNmnn Kjfna tah niyjo 

.nymp mio->Dnoa nioeiDTin ■|•'7nn Kin CD -|■'7^n^ 




:TAn jiK Tiynn T'lnnn jim laoni .h 
(’pa 3) .*i-iAi B 'paa aj^n*? A 'paa a^nnn (1 
('pa 3) .»)aAa C 'paa aaen*? B 'paa aatnnn (2 
(’pa 3) .t)aAa D ’paa aatn*? C ’paa a^tnnn (3 

:xin ae/ieD tah *7«; niaio*)9non nw awn .a 
(’pa 5) .naAa B 'paaw ayna (1 
('pa 5) .qaAa C 'paaw a^na (2 
(’pa 3) .^aAa D 'paaw aacna (3 

(’pa 5) .TAH •?«; m'aip'iinn aoon jin awn .a 

ia'7ip'7in “jw Tiyatinnn n'oa'pn n'AaaNn CD in BC ,AB .oo-'injann I'l'Na .i 

:TAn 

(’pa eVs) .naon ?naop(3 ?n'77A(2 ?nyiap inma (1 
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n'omn lAoai npu/nnn p^ln 1 inDiw mn npu/n '7vy tioidt papa 
"»i 3 jin mlO^Dno iwnd man*? piapan ojDin pn anx*? .27° iinn mionDnoa 

.piapan Y^fionn 450° -*? ny*An 
.(aAoa Nine/D piapaa Yn*?^) 10® N/m^ Kin nooinoKn Yn'invy yiT 


•S* - 
<. »«* 

Cok£ 



niov/Dnn nK narn) .nKW*? piapan "jid* miK •'an'opyan Yn‘?n nK awn .k 

('pa 8) .(Dina noorn 

yAa*? ay piapan m'AO yAan T *?«? n'aipaioa P '?w 'niD'K ^aA uoaw .a 

('pa 6) .iniataiiDnn 

('pa 6 ) ?piapaa niKiina ta ni'?ip'?m nna .a 

:TAn n'?ip'?in *?«? nyaiinnn n'oa'pn n'Aaaxn 'nn .a 

('pa 3) ?piapan na'AO yAaa (1 

('pa 3) ?Y 2 iiDnn piapanw 'aD*? yAa (2 

('pa 4) .nDin ?n'i9Dnn “iw nia'n'n inn ?P'AV n'79Dnn nKoan nn (1 .n 

iniWAann 'ao*? piapaa ta ni'iip'iin *?«; n'oa'pn n'AaaKn yian aaon (2 
.niwAannn anK*? n'oa'pn n'AaaK*? niiw .niKaina |n la .piapan piaa 

('pa 373) 


12 
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:T39‘7e; niKnana n'aajKn nnnn jin inji .h 



.la axvji a'p iin'i Trin y'li? (1 


.nyiap nn'nna |mnn tiin*? p'*?!!!! yoiwn niwn n'jynn nanie/nn 'iia (2 

(•pi 3) 



(•pj 3) .nnT mio-jDnoa nap “wua iDivyow n* -’in nap vyiA narin (3 


.Din'n 'T -“jy 0” 'iw naioaonoa □•n'? 0" naioaDnoa nap wia nann 

(•pj 3) 


(4 



13 

3G’ 



?naioaDnoa n'^iy wvy '“jan irn'ADn n'AajNa w niNnAiann I'j'Na (1 .a 

('pj 4) .aaon 

(’pj 4) ?TiDayn '7 oin poiow •'jan naioaonoa n-'jy w oo''innnn I'j'Na (2 
('pj 4) (W<0) ?T»Daynn naiay nyxann □■a-'jnnnn I'j'Na (3 
.1 cm anN*? a^yai a-p'j aain 500 m/sec ivj niamna yjn 15gr monvi y'jp .a 

(’pi 3) ?iiD'nn niD naiay 'nn (1 
(’pi 373 ) ?a'pni y'lpn 'ny n-n'iDn n'AaiNa 'ii'iyn inn (2 
(•p 3 3) .yVpn “jy "I'yan a*pnw yyinna man tin awn (3 


133 


























•liD'n n'j'j njij niDan .nn'iT nnon^y jit'j nj3ia Tuy^nNH luo •‘7 ''ia iijnn ‘7D'n 

•h inaui A Nin "iD'yan ^\u "|nnn now 
.Pa Kin nooinoKH yn'in .hi naua ns^ian j\Kim n'lnnnn a'lwa 

{'h D'vynn nwn) 



.h2 naiA*? niDiiin nTii' iDn nK^uiD .m monw cjia D'nw niDian "jy 

.(‘a □■win nxi) 

:nK yan n'lKWZL □•imin □■'7iAn niy^nNa .k 
('pa 8) .h 2 naiAa nKaina naDian iwkd .nasina ki^dh i'iikh yn'J (1 

('pa 6) .h 2 nA.iAn (2 

II mioiDnonw Dipn*? "Ji'nn nK D'i'ayn .Ti K'n 'aD'na Tiixn mioiDno 

. T2 K'n 

:D'K^n D'lpnn nwi'awa (nnipn:i niMwa ik n-ni' .n'liy) naDii*? mip nn .a 

('pa 4) .pna?T 2 =Ti (1 
(’pa 4) .pna?T 2 >Ti (2 
(’pa 4) .pna ?T 2 <Ti (3 

ly naDian nw nai ni'O'xa o'-r'iin .•n'innnn a'lw'? naiian nw D'Trnn .a 
nK D'linwn pn inK*! .•n'annnn moan n'KonV y'An Ni'am tah noaw 
.•n'lnnnn my*? inn ki'idh tah yn'iw iy . nai nii'nna n'liy K'ni .niiian 
a*iwa naiian “iw iiKn n*o'K nnina wninnn T'innn nx |"9Kn nn 
a'lwa iixn ni'nnn nn"'iya wmnnn T'innn nx |"Dxn nni ,|iwxin 

(’pa TVs) ?'awn 
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TIK lO'JDn 
nn HD] 


,i*‘7y 'lyDinn P Yn'7n I'a.'i ta V nDan I'a le/pn n/< yiai?*! '-td 

.Ji'33K mijta 3,^in pirnn .iiao p'lrn tah 
JIN inrni .ni'jiptyn in'in pirnn ■!«; njDian wn-i*! lainnn yv nown "jy 

.jii'jipu/nn '7|7ij/n Vvy n'xpjiDD piini 
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n‘n i77Tjjn “jw nJAi^n now .'icon n'lnna nyiap mNWJ tah “jw nnio^Dnon 
r'lO'jn niN^iji jix jinDonn n'jio too*? .A= 4.3-10"^ 


Fn 

ni'iipwnn 'ipwn 

0 

20 

40 

60 

80 

V I O'® 

TAn nai 

3.57 

2.46 

1.88 

1.52 

1.28 

P-10^N/m^ 

Jii'iipwnn yn*! 






1/V.(10^ m-3) 







('i73 6) .jii'jipwnn yn*? nx nawn tjt'd 7aoni nVaon tin o'lwn .h 


.Tii'iiiJwnn '7' -*rv TAn *tv '7yDinn P yn'in Vw n'^pjisA 1/V Vw c) 7 a oo 7W .a 

r,7j6) ‘ 

ni'Jipwnn 't -'ly ta.t "jy 'jyomn P yn*??! ,p7Tnaw tah yn*? I'a iwpn inn .a 

(’pj 6) ?Pa HDOinoNn yn'in! 

Cpi 6) .(-.DomoKn ynVn -Pa) 1 = ^^ 

.300°K nji"n i'iia 'lO'an ^'lnn3. pninaw TAn ji7io7Dnow |im .n 
,Pa nDoinoNn yn'in jin't c^.yoa iman nwpn mryiii ^lAn inrya NJin 
^ma TAn (jii'iiii'iin) ■p'p'in 7Don jini ,'iO']n iiya 12 oipn^ 'lyaw 

('pi QVs) .pnTnn 
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I'^iKTxn TAH *nin niawn 


.nou/nn now I'a*? nown*! iJton non 


□.on ‘iTiA lo on'n m *1 


.D'jiion ‘ 73*7 niiw nTm “jyiD (1 . 3 . 
.'7D'nn imn '733 niiw (2 

80040 N/m^ (1 .3 
6-10’^^ J (2 

.nuo '“ina innn*? (1 .“r 
.031 ni'0'K3 iniK oinY? (2 


7.536-10“ .N .2 

.N*? ,3.25-10^ N/m^ .3 
269.2*’K .3 


4.057-10“ .1 


Pa .K .3 

I'liKn '7vy D"0'03n oooinn lo n'JtpKioa'Kn (1 .3 

.(yion Y'Dp in3 Kin I'liKn) 

ni39i3 D'W33nn ,D'iiion *i3‘7 D'lon o'l'yi D'p'p'inn 33im T3n (2 
’ .no in''7y D''7'y9ni 

yn*? '7y inxy |'3'7 T3n jii‘7ip‘7in 1*3 ni*iw3annn nyown jik norn*! ino (1 .3 

•TAH 

.Tii'00'7K in ni^ip'Jinn ni'iwAiJin (2 
.n 3 op ni'7ip'7inn nyian niMW3aJinn 1*3 (3 
.(D'Twn nnon)Tii'Tnip3 ni'iip'iinn (4 

vn'in *7y i3im iwk 3 nyown *73 |'k D''n'39n nini3'7w Tyn ni ,k' 7 (1 .i 

.ni 39 -rn '7y '7'y973 T3nw 

in T>i39in oy Dn'7W ni'iW33nnni ,mnnn nyi3n3 D'K2ty33 D'p'p'7nn (2 
' .Jll'00'7K 

1.359-10“ (1 .n 
6.62-10'^^ J (2 
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npsioiii Dinn mnD*? ji*yi*3Dn n'A^iN^ 'ii'ii/n ,h .4 

.AU= Q-W .HT* “ly mmyn Jiino 

,D*i!;A3Tinn d'dia .oin*? ip'ina -|Din yix-a '-td -jui i^un ,y:>*n (1 .a 

.’i3i ‘mn 'lA '7y trk D'ya d'dia 

,nannn tin nyann miiy'? lona (Tiia .lopa) iio'pn Din (2 

.'iDi yiann 


.nDaa -n'ly i'n .W= P AV , k ^ (1 
.D'n'aon n'AiaNa •la'iy'? (2 

•TAn ni'iip'Tin *7\y nyatinnn n'oa'jrn d'ahn*? ttd (1 
.nniDiono w-iDn |n*aa D"pv!/ niDiyn 'nw pa layna D'A-iawn (2 
mioiono'i nimiyn m'-rnn TWDn Ti-iiu-i 9 no .n-iiunsno (3 

.TTnan qiAn 


.A 


nr 


169 J (1 
.2084 J ,.-i'7-rA (2 

.ni'iip'ainn pa yarinnn pmnn n'lTAn'? nwn-r nir'n n'AaaNn .n't (3 


n 


.'an'n p'rna (1 .n .5 
Ni/N2=4 (2 

P’=2.5P .a 

.'•TNniyn p'rna (1 .a 
Ni/N2=1/4 (2 

T =1.6T, P =P .nr 


.n~riayi Din'n .n .6 

•Din aayn n’t"? nuya Din'nn na, it d'*'iat (^ivr/Dvra (1 .a 
.irmn n'Aiix <- ji'mn n'AHN :ji''7nwn :\yn\ui □••'TA^n mnxna (2 
.Ji'mn n'AajN <- n'oi'p n'AaaN :D"*7A-in <iie;9e;a 

Din TTNarin N'n nn'riyo h\u m'n'n nNarmnui ,nai9n niaa*? pia* n't .a 
. miay'r I'm "id n9*9ni .iin'Mon mio"i 9 noa aipnn 

1.875-10® J (1 n 

n't htd T'rnn ^n.hwdn nr pN n|T'na'-rimnn 'rvy 'avyn pin'r DNnna (2 
.np'na'nimnn 'riy iie/N^n pin'r m-noa -rniy n'n 


137 






.p^iiionn Ti'mn uTrian ^^D^ynnl ^n^<n jK*? .h .7 

.n'td/Din jiiowDJin, W=0 jM*? .3i 

.jTH'aDn n'A">3Ki 'ii'iy |'n Din ^□yn i'ki mia.y nyjiia. n*?! ni'n , h*i .a 

.(W=0 , Q=0) .AU=0 <- AU= Q-W n 

noiaa n'l*?!! n ' 7 ei n'n'aon n'A^ixn .n'A-iJKn -iiw'w pm*! mmo pic .n 
TAH nDJW ni'n .n'*iK'3iaoi9n n'A"iAKa da n'OJ'pn ri'Anax*? 

’ n-AniKn n'nA da nr apyi ni'iip'iinn pa 'aann pmnn da “iia 
. nnniDn xi'OJ'pn n'Aaixn paiyn “ly liimnn aain.jn'iiy n''JX' 2 { 50 i 9 n 
mioiDnon mna nxoann ni'iip'imn ‘iw n'oa'pn n'Auxn naopn 

.TAD ‘iw 

\F k < 0 <- A£/7 > 0 <- A£p + A£fc = 0 <- At/ = 0 <- U = Ek + Ep 


,nD-»ynn 't -“ly nysiaw miayn 


W .n'D'JDn n'Aaaxa 'la'wn <- AU .k 
•JiDiyn'i npDiow Dinn tudd <- Q 
.HTiay ny^an riDiynn dx W>0 
.jiDaynn “ly miay nyaiia dx W<0 
.riDayn*! Din n'pDon ox Q>0 
.Din no'iiD JiDaynn nx Q<0 


axna pai •\h n'l'/n n'n'aon n'Aaaxn .T’lnna ni'i'in ninni miayn .a 

.'^•'jnnn y^ia laiu ‘ii'iona x*7i 'Dioni 'ii*inTinn 


Q=AU-W <r- W<0 


6.21-10 “ J(1 .A 

Q= 6.21-10 “ J ,W=0 (2 
AU=Q-W •I'^pn Dinn nin3 (3 


.naDian nx naa ni'O'xa Tain*ii .naaia ny 'ia'd'i inoaDn (1 .a 
.*7D*wn Din*n iwt^ n“t£iDin nyin niDi^ oy (2 
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.'la-yn n*iio')Dnon pimi -jina yo*?! Kxna tah .k .10 

99 .a 

(341.25° K ) 68.25° c .A 

1.81810® N/m^ .7 

.nnaonn nDiynn titi (1 .n 
.‘*731 xi'iDn TAn Yn*!! in nDia I'nn 'la'w (2 


.■jTA noan jViap Yn*?! Dm*n (1 .h .11 
.■jiA Yn'an .yini? noaa Din*n (2 
.nyi:Ap niioiDnoa Yn'7n naopn -jm noan n'a-TAn (3 

656.25° K (3 656.25° K (2 375° K (1 .a 

2. 9-10^® .A 

.naop na'N naioionon (3 AB ,BC (2 CD (1 .-r 
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.Tl'mn n'AiiK n'oi'p n'A"J3K (1 .x .13 
.irmn n'AniK + ii'oi'p naux <- r»'‘7M'2t30iD n'Anax (2 
.(n*' 7 N'X 30 i 9 n'AUK n'?TAn) irmn n-Aiiix <- n-oi'p n-Anax (3 
.(n'' 7 K'X 30 i 9 n'AiiN n'jTAn ) irnin n'AiiK <- n’mri n'A^3^< (4 

.4 -I 3 TlIKnAITl (1 .a 
.2 -I 1 lUKBAITa (2 
.1,2,3 niKHAni (3 

-1875 J (1 .A 
1875 J (2 
-1.875-10® N (3 



.nnipna -ikwji naDian (1 . 2 . 
.(yiap HDA Mi'w) n^jyn n33ia.n (2 
.(yi 3 .p *i3'»y) Ttn n3Dia.n (3 


na'ion oy om •9i'7'n ,mio“i9no niiei T*inTi :|nuKin .a 
.TA n *7^ nyiap mio"J9no ‘7y “iinw‘7 onvy9Kn 

.(Ji-ni')n3ne;n tah Jnl0^9no p7 .na'ion oy oin •9i‘7*n i'k :'3wn 
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I r j 





I 


f 





1 i9on man 

.D'3ii£f □"'7n«£in m~ri!i '7ui 'iip onxinn d'n^h o'n'einna 
.nr*? 7\T Q'Tin^n D'aiyo Hi D'3''7in onm 'aw D'oasin nneinn trn io -|iii in 



.□•ounn ~rnN *73 iv D'ayonn nu'ioTin tin l■'7y |noi D'lyinn tin pnyn .n 

(•pa 8) 


Tiyian "ivy nipnii .lyia* in onipna nN«/" onnDn DNn ,n*ipn io nay yap .a 

('pa 8) ?DnnDnn mN io yia* iiio rtvni -yap 


.xiian oin niy^nNa mpn*? •I'aTin ,|i'ja “jn •'7''7vy |yiana pyon oin D'aapn .a 

lyona i iyo ji'ianvy TiiNTiia yiapV |Ti'a dnh -omn in 'luin'a ii'aan on .1 

^ ('pa 6) .pna ?'ai'n 




|yona |iyo pVaniy TUNiiia yiap*? |Ti'a dnh -omn •n iv nn~ra pVan dn .2 

('pa 3) .pna 


<r 


,D'Oin ‘avy TiiyatnNa m non*? oniiyp ,'rnN *73 +q |yona o'aiyon □•ai'7a 'aty .~r 
.^aN'7 on'a a t'iit “rnN io onati* o'oinn .€ onn -rnN *73 -|iinw 

(•i'7'y niD i"i‘7yn •d‘7d '7yiD □•ai'7an '7y) 

. K , a , € , g, m :D'ama 



(’pa 6Vz) .‘7p«;n 'irwa riNatna riDiynn la aitna q |yonn ‘7TU tin Noa 
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nniiAinni 9V n"/one; n*?*?!© '7'7iDn ,''7nwn '7Ai»n ^KIln -|•^D'7vy ‘7Aynn 
|nn JinK "id 'jyw ,3inia vy'7vy ,30Q n‘7'7iDn mnAannw R nAiiwn taj ,1Q n'n'aon 

,S posni 6V,0.9W {in'on oivy-i 
jii'i-TAAnn •Tuy'i nsTivunn ^A3^ niTAAiin nx p'inn ruTiwnn -tajh *7vj p T'an yAnn 

.2-'71 i\u on'a 




niAO S poDnn iwnd 

('pa 8) .^lpn i-iT -laiyn mrn lax aiyn .k 

x* 7 i(an miKi m'xn nti onh yapi .nniann nnw *73 ‘7y nnnn jik awn .a 

(’pa 6) ? o'wina iKinnn aatna 

? La mian o'ao'ne; "iiNn nnatiy 'jy S poDnn nn'iiD “iw nyDvynn n'nn nn .a 

(’pa 4) .laon 

HKn T)n:<iy "ly nyownn n'nn nn . niAO S poonn nwTO nDiwa L 3 mian .t 

(’pa 4) .D''7'na naon ? L2-1 Li nniann o’lDnw 

innian ‘7y nnnn nw awn .n 
(’pa 4) .(np'jn L 3 ) nino S poonn iwto .1 
(’pa 4) .(-iiAO poDnn) nnnwa L 3 nwTO .2 

.aiAO S posnn nwio ,(Vpq) T"an yAnn niiajp |'a nnnn nK awn .1 

Cpi 3%) 
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.*71^ '7W npnDi nj'yo nwDxnn .•‘jnwn '7ayn 'iKinn o'e/tjia 

.nn'jT nnnn npni DiTn--ra riiTAsnn 

—— 


\ 




R2 


j 



DA Dll iiiyn Dim nx nnin'i '7 di'w oiTn-m dm D'vyiD*? noin (1 .k 

(Vj 3) .npnoa. dai DA'yozi 

Dp'-iDn t'ihd y^^nn (hao im didd) po9nn ^ivj dt-mi (2 

('p3 3) .pna ? '7ipn 


•inr'?«; n'^p3i93 npnon nya “japn “yy nnnn dm imdd 1 ^ia .a 
.npnDD '7W T'lnDi ditd-id i-ii laiyn Dim dm imdd 2 ^ia 



(’p3 3) .n'j'Don ' 7 \y n*'MAn dm mxd .1 
('pa 3) .R 2 lAan DiiAann dm mxo .2 
(’pa 3) .npnDD “ae/ inrn yiap dm mxd .3 
('pa 3) .' 7 apn “aia'p dm Matn .4 

T'anDa mayw irt niiw na'yon t'iddi D'-TAan y\i mayw lyonn didd dmd .a 

('pa 3) .DDiM avyn ?'73Lpn npnsan 

IDT yiipn 3 *9 "anA na'yian inr yiapw yiT dm ,Ri -taad diiaadd dm awn .1 

(’pa 5) .npn9n 

(’pa 4) .na'yon t'^dd *7d n'anna D'lAaa nnD9Dnw Dinn Di'AiaM dm awn .n 

iM naop ,n‘ 7 i-rA npn 9 n "|•' 7 nD I'anna o'lAaa nnD 9 Dnw Dinn D'AiaM dmd .1 
(’pa 373) .laVa D'' 7 'na pna ?na*yon T'jnD "j'anna D'lAaa nnD 9 Dnw .irt niiw 
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.|iVO *7yp K^n'3 ,"Trnn nxi*" mioi B mn^ive; .trk 'oaAn mvyi | ^ | 
.E mnivivuf Tn/t ■'jnein mw "ni«i ,n"rn Tiwn*? ,B -i A nini'i pa. I, j 

I'l D'va D'p'p'^rin .B -i E nnw'? 'la.pn nini'i pa *7k jioidj D'p*p'»n nni'iK 
Y'na Q'yaio pn ‘inK '71 ,CD Y'naw 0 mn yii onaiy Dp'7n .iw 'ji'iona ninrtn 
.m inoni q Kin p'p'7n ^3 '7«i iiyon .(D’e/nn hki) D mipaa 
.nnaTn*? D'an'a o'p'p'jnn 'ly □•'lyiDn n'sio'aiAn mniD 


O C 

• • • • • • 



• b 


(’pa 5) .pna ik ai-n Kin o'p'p'inn |yon dkh .k 

('pa 4) .pna ?''7nvynn n-nyn pio inn .a 

iMO'aa |ma D -'i 0-n nyiann \nrvj nKan .1 .a 

(•pa 8) 

(•pa 4) .p'p'ann nn-nna •i'm la-K D-*? 0-n nyiann inr ynn laon .2 

inaniyn 0 nnnn pi p'p‘7n ‘yei naynn nnK*? oKn .i 
(’pa 3) .pna ?p*p'inn naiiKn .1 
('pa 3) .pna ?p'p'»nn “iw n'oa'pn n'anaKn .2 
(•pa 3) .pna ? p'p*7nn nn-nn .3 
(•pa 373 ) .pna ? p*p'7nn ■ivy yann .4 
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;i=20Q/m nmjTin '7ya y^m >T\n n'lwy a=0.1 m y'?^ D'jya n'yian niAon 
lanni ,Trnn nxinn iiiiow ,Bi tok 'OJAn mw -niw nr -yTKi .1 -iitki riMstnsi | ^| 
3 "iiTxi nioa '71 ,'D 3 An mw niw k*? 0.2m<X0.4m oinna 2 ^lTxa D"nK.0.2m 

.nn' 3 D 1311 'Ae; B 3 • 03 An nivy ^^l«; X>0.4m Dinnn 
Tx jiioa nniK D'yoni y-n t3i oy myiTxn mAonn 'iiii ji'Vxnvyn y‘75fn t=0 yA^a 

{'h D'w^n nxi) .V=5m/sec nyiap nn'nna x-n 


Y(m) 




. 0 . 06 <t< 0.08 -I 0 . 02 <t< 0.04 |nT,-7-101 n”ion jin qiAn nuyi iwn .k 

(•p3 8) 

(•p3 8 ) . 3-11 D'HTNi •03Ann mwn jinxiy jin Nxn .1 

jiAin inrn "jw n'xpjioo niAonn Vy ‘i-yon*? wvy man ‘7sy *i-»a ooie; .a 

(•pj 8) .t=0.08sec ■jy t=0 

(’p3 4 ) .'ii'n -r'nn jjiAonn "ly ‘j'yon'j ww niDn ynn -non .-r 
.t=:0.08sec fy t=0 yA-in n-iAona nnjjojinw oinn JiinA jin iwn .n 

(•pa SVs) 
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1 "iDon man - rii!iiyjn 



ni'n* 


. . \2 tga‘m' 2 

=/ • sinaJ —2 -o 

V 




Li] 


E 

(1 .X 
1 UO (2 


1 = 0.36(A) .X 

8 V (1 .a 


U 3 = 2.88(V) U 2 = U, = 2.88(V) .a 

4kQ (2 


.•'7n'03n x*? nx 

20 s (3 


.naop 7 IX nn^fiy .a 

5mF (4 


njop .7 

niie; 0.04C .a 


; U3 = 2.48(V) ..7 

8 kQ .7 


U = 2.66(V) 

0.16J .n 

niiu; .1 


0.1 


E 


.■ai*n .H 
A-*? B-n .a 
.n''iAyn nyiin ,p (1.-r 
O'y^an k*? nino ,/<•? (2 

.miay 

(nn'nn'j aj^'ja ni3n )n'niAa K'l.njii'Da p (3 
nsjityn nn'nnn Van .k^i (4 



- 


Fu., 


• 


2.25-10^ 

.^ 

• 



1 1 




1 1 



2.5-10* 

• jmmmmmm | | 



A 

-J . • • 

* 


V 

0.02 0.04 0j 06 0 08 tiwci 





- 





£o. 06-0.08=0.3V , Co.02-0.04=0.1 V .K 
Bo.o6-o.o8=0.6 T , Bo.o 2 -o.o 4 = 0.2 T .a 

nyiJJi •ly ainw*? '-rai .n^Mne; '7yiD m«/m niD .a 
.nj-n- 'iix'nn ni^n nx '7'yDn'i -j-iy nai^p 

P=0.0125W .n 
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2 ">9on in:in 


.X j7n~inn “ny rt'xpiiDD •'7n»!;nn '7N'2(3ui9n niine/n Ji?< «TtAn 




('pa 5) ?^^An yiD'w 'avy n''7p'T'Dn niynunn 'nn .k 

(’pa 8) .X *7\u n'aepaiDD •'jne/nn mwn ^\u TaA ooii:/ .a 

nan ‘7j> X=0 n*ripan inop'aN*? p'ayn*? ww ,Ji''7n'a'nri ji*ja* 7 rmnn nn'nnn 'nn .a 

('pa 8) ? X=15m mipa'ny y'A'w 

?X=4m mipai nn'nnn hk "aap' |i-iDp'7Kn dk ,nane;n 'a Tyo*! 'inaie/n o?<n .t 

(•pa 5) .pna 

(’pa yVs) .''iniynn 'aN'ataoion oDNnn o'pn-in I'j'Ma awn .n 
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,DiT-Tn ,poDn ,e=10(V) i'7e; n”N3rny ''7nii;n '7Ayn jam tjd'jw D'vu^T>a 

.niDT nnn vjnni 

na'x) nyiap k'h mia *73 nmiinn o ,n3n .6V, 12W Diidn Tii*ti3nn nnx '73 ‘731 
.nn3Tn'7 ni3n*3 D''7"J3n '7e;i mm-'-m ^\u J3i'm3nnn oi .(mioionoa n'i'7n 




n'7iiiD 1n“>i3vy yn« on .dith nnn inw *73 mm i'‘7yw mrn hn awn .h 

('p3 10) .n''7V Dienn 1311*7 DKnna 

('p3 6) .n*7'7ion '7W D'pmn nim nx awn .a 

('p3 5) .nnnn aipn '7W nm'39n Tim3nnn 'nn .a 

('p3 7) ?"«i3W'ri" 2 mi3 dk 03Tn-*Tn73 inN *73 nm'W mrn inn .t 

*73 3W7<3) poDnn m'AO niapya n3riwn 1 mnn Tio'793n ninn nnKiy D7<n .n 

(’p3 5Vi) .pn3 ?(Tiip'7n niaiin 
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n"KDn Ci=C 2 =C 3 =C :?<in □■'lapnn mN *73 '7W 'jin'pn /n D'wina ’iMinnuf ' 7 Ayna I — | 

.€ Kin nnnn iipn 'jw j 3| 

I I /X .C -I C :D'3m3 

P - 


E 





C 2 

u 


V^1 

u 


H 


: j\k .k 

(’p3 6) .D''7apn Tiv7i'7e/n tok "jd “jy nnnn .1 
('pj 6) .D''7ipn ]i<yi'7V!;n inw *73 '7y lyo'nn .2 


.C 3 “le; 7iini'7n |'i 8 r nopVK'i yiip '7ya Ttan -inin D' 0 ' 3 Dn .a 

(’a D'linji n7<n) 

C 3 



f 

C 2 

41 

Cl 

II 


('p3 7) .D'‘7apn nii;i'7U7n TriK '73 ‘7y lyo'nn .1 
('p3 7) .‘7apn ^m'7 -r-riann nnmn nw o*33n'7 T»3n '7y nwn-rn n-rioyn .2 


:jik avyn 


onxi nnnn nipn nx o'pnsn ,€3 '7apn nini*? I'a -r-riann nninn nossn -tnj<*7 .a 
nmiA *niann JiKsiin okh .C 3 ' 7 apn 131411*7 |'an -rriann minn jik d'k^iti id 
(’ p 3 TVs) ('a D'enji hk-i) .-laon ?D'' 7 apn 73 inK *73 ' 7 y nnna •i 3 'e ;‘7 



C 2 


n 


1 C 3 


1 

1 — 1 

'A 

1 _ 
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.|iye;n iiio oy niiow I D^T TiKiyi] ,a ny'iy n-»iKi?i niSiM a Ron * 

.nn.. 

( H D Win n^(i ) . 70 ^ tjj J QiKwia.i .IT*! nr o-V'apm -r^n 





.o''7“nn 'jw •-r'-'?v jiiAonn iv "jyiDn ‘7i,7wn 'OAAnn 


non nx awn .1 .h 
(•pa 11) 


nxi mann ni«'>xn i,nx v.p«,n .ownn nun (iiu nx xj,n .2 

(pi 6) .n'7u maonn •ju Vvisn 'iipvm man ‘m iiiiu 

.d.Ti iiixnn iiwna o.-j.inn pa nxanj nuonnw ,i3 o-'i-nn nx Du-yn .a 

(‘a D'win nwi) 


I •; 


i 




•3W •-T'-'7y n-iAonn •jv "lyiDn “jipw.-i -osAnn man •?w iaiioi I’y-riA inn 

('pi 8) .laon ?o''7"nn 

(a □■uan nxa) .'a tuo 'xina 'an-a "i-na mTn |mu nx Doom a 
•Jiiionn niyian nnx la Iv ■,„,sa -.ipaa .laiann man m.u nx «yn 

Cpi 8 %) 
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-*j ninyi m'nx mis'D^ti R iDon oi'n .i-aD'? Twn nino D"ion m*? idid Tpn I'li'? 

•T xin I'li'jn ■jvy nspnn "iwn .p 
. T,p ,R :D'3in3 




(•p39) 


G 


:v; nDin .k 


-‘7 niny D. 3 i 3 n 'JD*! nnnn ' 7 vy pniya TiiDn nviNnui nDin .:i 

(’P38) 


*= F 


.'a Tvoa iiKynu g 'iw -|ay ijiin tto'' aDiDn ' 39*7 R naiAaiy ODin .a 

(•,-73 8 ) 

riDin .aDiD *39 ‘7J173 R ' 7 W naiA '7 y'Ay 3 xini aDiDn ' 7 W 1*3973 ‘7*0 D*n'7uy3 .1 

(•pi m 


' I r J 


: nii"n ni'i'e/n rn'n73«i 
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18 "i9on inara 


D'DiAH .Vo Ji'n'7nnn iin'nna n'jyn •9'7 d hoik pm m=:0.5(kg) inonei ^ia 
n':<p]iD3 i'7e/ n'oi'pn n'A-isKn iiki i*?!!; n''7K'^3oi9n n'A-iaj<n nn onKiin 

.nmn k'w"? lyan -tit npnrn VAin inrn “yw 




ypip *7 on'a •‘in'opnn nmn tiki Vq Ji'n'jnnnn nn'nnn tin aein (n 

('p3 8 ) .i)iAn y'An l•'7N 

?(D'Dnn3 D'9'iAn na nTipin ) A nTipsn iiAJi"n r»n (a 
('pi 8 ) ?N 2 {n 3 Nin ypip"? oira naiA nr^ai ,it niipia nun Jin'nn hn Nxn 

5% -a mop i'7vy ii'oa'pn n'AaiNn ivyND .^lAn r»aiA tin awn (a 

(’p3 6 ) .•n’lnrinn nDayn 

(’pa 6) .n‘7yn nyiaian inra nmsnrt y:xinnn pDonn tin awn (-r 

yAa"? ay dtiin -)wnni n'jNw'? o'waTia D'aman D'DaAn tin pnyn (n 

('pa SVa ) .ypapa *iiAn ny'AD 
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iiiyp oinn "jw own injtp . 1m miKisf oin njfp*? ^le;|^ m=1kg mon^a |up 
. R=2m loi'TH!; p*?!! htd i\u oskh loipn nstp^ ' 7 yn riNstnin ,A nyiip mipa*? 
'7W rn'nna r =80(cm) loi-Tivy 'pow ■'lAyn 'ji'ioni imn 'ad 'in yj ^iah 

( D*e;->ji nwT ) Vs:3m/s 



,mi'D nn .niDii inn ) inyiiji jiya t)iAn ‘7y □•'7yi9n niniDn "id jik (••x {h 

('pa 4).( miM "I'yDn 'n 

( p3 12 ). N nnan '7y qwn p»yn non jini T oina nin'nnn hk a«/n (a 

?nn3nn pna"u; '-tdi qun tin ataio"? ei* na n''jn'j'nn jin'nnn mn (a 

(6) 

('pa 4) ?pin'an yAna oina nin'nnn n'nn nn (*t 
:T =:20(N) Nin omn *i\u •'»n'opnn prinne; yn* dm (n 
(*pa SVs ) ?nT nnpna omn wiDa na ji'iirn nn (1 
('pa 4) ?oinn ynp" nn'nn iT'Na (2 
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ip ‘7y nN^nin mipaa Y^?<n ii-o 'jd*? p'wnn noe/n 'jy iniy m=70kg moniy D-rN 

.I'ivy niiivynn UJ 
G, Re, Me, m :o'3m3 

n' 2 ( a-ao Y^Kn iiid am*© 'ivy iirnnn inr ni'n*? nn .h 
('pa 6) 70DN n'n* noe/nn '7y oiKn p'y la niDnvy 'td 

nun n'n* novi/nn dn noiynn "ly o~rNn p'y* niD nT'j<a .a 

('pa 5) ?D'aopn anx “ay 


.'■^Ayn ‘71‘iona viNn anD a-ao An (telstar ) m inonvi I'li'? .a 
•Y awn aiaD 'ao •7yw naipa nniK '7yn Nxna Kin yAa VDae; p 

('pa 4) .pna ?|'ii'7n ya aiwn nPKa (1 

('pa 5) ?|'ii'7n An Y"»Kn aiaa 'ao “ayn nau nr'Ka (2 

('pa 4) ?|'ii'an “aw n'p'einn Jiia'nnn 'nn (3 


'“jAynn 'ai'aonn iniK im'a nonn nniK "aya 'avy pii'a y\HT\ ana 'asn D*n*7\ifn .a 
'je; D'v/Aaain o'lon yAaa .iiuKan pii'an nnAn*? hdidh nnAna "aaK YaJ<n a'ao 

.□'a'li'an 

('pa 5) ?JinyAajana naax n'Aaaw nnD-n'iao*aD K'n nivyAannn dk (1 

ni'ie/Aann 'nw “aa I'a inrn n'n nn -ji'uo'aK nivyAann 'aap'a n'n |n'a dk (2 

('pa 4 V 3 ) ?niaino 
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19 "iDon man 


ri*Tt*7njin nn'nnDi n*?!!*! 'd'7D ti'dsn '}ia piu 'ii'm hd*? ^did 'id ‘iji 1 ^y^^y 'io'3IL 

Vo n^-riAvy 

■inm "jvy n'stpsiDD qiAn i\u mipn jik -ixnn -I'aD’iw □•(ynnn 
nmnvj (ypipn "ly) n-ripsa m'u/Nni n'7yn •d'73 'ii'nn laiiow -|3 ^^Aln y Dipn 

.^lAn JipnT yA^D TiAin t=0 .niAn p-in 



('p3 4) ? qiAn nn-nn nosNiin npnrn yAnn inr nnD ^lly^ .h 

(’pa 7) .riD'an aaid 'as "ay n'eaDinn n'i'Dan nw a< 5 {n .a 

('P3 7) ?niAn "aw n'n'anjann mn'nn nja"n nn .a 

? t=15(s) yA"iA. inn'nn'a niiw t=::5(s) yA-ia c^iAn nn'nn dkh .t 

(■pa 4) .pna 

•lan'nn niiiNa yiNn -inD 'aD •ay .-ith *iiAn tin o-pnir .n 

•aD “ayw nrn “am Y‘»a<n ^|-TD od “ayiy qiAn y'Aia l•'aN 'amn naiAn DNn .1 

(’pa 5) .paaa ?i‘a niiid; in ,iann |op .iiD'an idd 


yA-iaa inrn ‘aw n'aipaiDA Y"»xn "im *39 "ay qiAn oipn * 7 ^ aiipn n^A ooio .2 
.(‘a'ann nyiann inn 'amn nA.iAn -|^y yp-ipa ^lAn ny'A9 lyi npnrn 

CPA eva) 
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oinn *7vj 'awn inxp . X =1.5m idiiki!; oin natp*? ■jiiyp m=1(kg) inoni!/ |op cjia 
iDTrn .60® K'n I'aw iiiD'ein ji'iithi ,^*70 yontna no«!;n "lye; O mipa'j viap 
.(C ’pa) n''7nn jnipa'? lanian 1m Katn'an iia oinn ODiaa Ti'Vaynn 

.nuif/nn dv yana xaina ^un myian I'anii "iDa 



n 


(*i7a 7). la •jpjra oinmy 'aD*? vat Jinmnn law aiy 
(’pa 7). 11 ^ 'jpjTa oinne; nnN vai oina nin*rinn lax aw 
(’pa 7). iia 'ipji" oinnw nnK H'ln aia'o yxa' nait 
(’pa 7) ? DC Dy 30° ‘aw jimit ia»' oinn iwjo iiidd lan'nn ‘iw ' 7 TiAn n 

(’pa SVi) .D 'paa oina ninmnn dk aw 


n .K 

.a 
ri .A 
n .f 

.n 



Ill 
















(’jij 7) ?D'aDiDn 'iw ni'19‘9^ I'll (P 1 /P 2 ) on'n inn .h 

{7'p^) Td'ididh '3«i *39 *7v (gi/Qa) laiDn ]ii3(iMTt I'l oiTH inn .a 

I'a (Vi/V 2 )on'n inn .•'7Ayn ‘ii'iona I'li'? ^10 o'^Di^nn ion “id "jw l•^9'7 anp .a 

(7'p3) ?D*3'ii'jn '3w ni'n'nn 

a9i3n *39 'ijin 4R n^uai ,m monu; I'li'i mo |iv;N~in 9.9i9n *39 "jyn R naua .1 

.m inonei c)oi31'li*? aaio •3isin 

(’p3 7) ?D'3'ii'in *31!/ 'ny (T 1 /T 2 ) niTnnn '307 I'l on'n inn (1 

(’p3 SVs) !pn3 ?i'j9p 'le; •w'lwn pinn 'O*! 1 “ly nny"? |n '3 ONn (2 
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20 "iDon man 


,p9iKn '7yn 0 = 37® "jw n'liT ixi'n jii'Di Vo=250(m/s) "iw nn'nna yin oion 
P 'pi “lyn 320 'ivj naiia nNitnin A 'pia mi'na nxxD nnnwn 
(D'K/nn HKn) .Q 'pia ypnpa nyiiD n^^Dn .ypipn “jyw 
.nst^Dn TiyiiTi'? TiiNn jiiTAinn nx nirn 




.n2{K9n TiyiiTi ‘7i'7on * 7 ^ o.'iipn D'wnn iinanni ouio 
(’pi 6) .Q -I P nnipin nxi A niipin jix o'e/nna |no 

('pi 10) ? ypnpa n2<K9n yion jnr nnD iiay^ 


.H 


. 2 . 


(’pilO) ? (|iioi'7TIA) ypnpa nny'A9 ynn nifjtDn nn'nn'nn .a 

ypnp^ nyysn nyA9 iiivy yAia Q mipi*! iron' oionn xicyi'i p'n .i 

? (naiA nT'xai 'paix pmn nrxa) 
CpiZYs) .nation niiniyn ny9«!/in x*? oionn nyiiniii nin 
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. Vo Jin'nnn nniKa ipnnw D'nr d'ou 'iw 'ivf onipn nx nKJin "|•JD'lvy D'lf/tiin 
n''?«'jr3DiDn n'A-iJNn aiwn"? oin"n iiwn. p n'lri 'awni a jtiti pira jivsiM'in 

. y-n Tjfi X -n Tat '"v 'iKmn nyiann ^lwn. y=0 -a anaa 



■aw 'ai'jonn moo jin Tjii"a(n D -i E jai-ripai, y nm nniNa laiN^n'a C,B,A ni-ripa 
:n'A^a^(n iin'w pin "jy ooanna o'Nan D'9'yon "ay nay.D'oiAnn inN “id 



;o'9iAn 'aw*? C,B,A niTipaa oxn (h 
('pa 2 ) ? naiA n'AiaN nniN (1 
('pa 2 ) ?n*oa*p n-Aiaw nniN (2 
('pa 2) ?ji''7'ia n'Aiaw niaiN (3 

:w D'oiA*? D -I E laiTipaa own (a 
( /7J 2 J ?na/A JJ'AIAN ,71 (i 
( ',7J 2 ) ?n'03‘p n'AiJN ,71 (2 
('pi 2 ) ?,ia/A ji'AiJAfi ji'orp n'AiiK (3 

('pa 8).D'9iAnn 7n/< "jd *7vj n'n'anjinn nn'nnn 'iw oaxH aoin nw a«/n (a 
('pa 7 ) .ypip*? D'DiAnn inN “ja inn npnrn yAin jnr nna iiaya awn (7 

iD'DiA*? ypipa QJiy'A9 yAia own 
('pa 3 ) ?n'oa'p n'AiaN nniN (1 
('pa SVs) ?nn*nnn nniN (2 
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lainn nun , M monv!i ^ia nain i''iyi p*7n 'poiN in'iiw *7\u noe/n iNinn o'enna 
.niyiap jinipj*? onainn □n'liy D'pinin jiiisfpneiD ,D'^' 9 p ny 3 ."iN * 7 k 

. D'‘i9-i D'2t'9pn •n'jnnnn 



.nniinn omruyni q"i 9-» D'^'opn la a^nnn hati' A iiye/a cjun tik O'T'Tn 


(•p3 6) 
(•pa 6) 


. K , M , g, A : 

('pa 8) ? niTiann ‘i«i ^lTnnn inr inn 

? niTiann -j'anna ^lAn *i\u ri*'jn'ODnn nn'nnn 'nn 
? niiiann I'anna nun 'aw n''in'ODnn n^iNiin 'no 


yai “aw pmn'a naiwNin oyDi "aian yan mnwn yam |nT noD 
? (111*31 ‘alia ) mii'nn tk n'nn nn ? 'apwnn 'ii'w niripan nyiwnn 

(•pa 8) 

nxpa. n*n ^lan iwmd ,ni~riann "I'anna ipnia □■•'aNnwn cai'dpn 'aw *3 n'aa 
.jana ? nanwii k*7 \k |opn ."aTaji ii''an'opnn nn'nnn own . nynwnn 

(*P5 5%) 


o'ama 

.K 

.a 

.a 

.1 
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i 

**7HTK7\ TAH 'jlin ' 































(’pa 5) .Yn*? inn ttah .h 

('pa 6) .(nnnr 3 .yna la'xiu) na. yn'in “ny niaon 'iivy |"ai .a 

TAn 'ono .DP'an 'nioK 5-10^'* -i -i |iaaN 'nioN 5-10^'* w 0.5m® inaae; •'?Da .a 

.'•aN'T’K Nin TAn o nan .17°c K'n •'laa 



(’pa 10) .'*?» TAn Yn*? jik awn (1 
(’pa 5) .•' 7 Da DP'in diok ivj nyannnn n'oa'pn n'Anaxn nx awn (2 

:''iK'-r'N TA "aw Yn'an nw 'a'-TAn'? in-a Taco .t 
(’pa 3) ?inDa nw niaw'a •‘aan (1 
('pa Ay^) ?i'aw 'Dnon tin niaw'a ■'aan (2 
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Kxn'3 yn*? n'liD'w ,jn"j niDia niMstnKa iiAon riDJin *7om:i 

.Pa Kin niDii*? yinn tiikh yn*? ,tiik 



(’pi 4) 7^pvjn 'iiwi JiKieni niDi^n dk “iD'Kin -jiJia tiikh vn"? inn .k 

ni3 “jj'nn ^mavy tiikh *7'y9n ,niD n'7y9n '"y nn'io niDiin hk D'Dnne/s .1 

:nT ni3'i nipnn inn .n>i 

(’pi 4) ?'ooon 'ninn 'o'! (1 

(’pi 4) ?'oi'pn “ninn •d'i (2 

(’pi 6) ?''iK'TKn TAn ‘iTin "iw nininn |nn .a 

.niyw mim D>ovjDT\n d'jid dtiik o'nnnni o'liw q"'ikt'k d'ta □•npi'nys .-r 

(’pi 4) .pni ?nKT Taon"? ‘iia* 'ooon "iiinn own (1 

(’pi 4) ?'oi'pn '7Tinn' d*! naonn inn (2 

.2*10® N/m^'jw yn'jai 47‘’c Vw 'onoa TA xi'iD 3m® inoiu;'is'n')iTia .n 

(’pi AVi) ?'73'na TiiKitni ta ni'iip'nn nnD (1 

(’pi 3) ?TAn m'lip'iin "jw nymnnn iroi'pn n'Aiiwn mn (2 
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n^'nn TiiyynN^. Dn' 3 '^ D'TiDmn ,DnD3^ o'lie; D'p'in ‘mn ziDiin V inD'iu; 'lyn 

. •'JN'TK TA miK w □•p'7nr) 'le/a .nnipn^ nyiapn 
.( P) '“iKnvyn p*?!!! yn^nn 4 'd “iita 'an'n p'lni 

.T ,mioi9no rmix nn"n '7D'nn •p'ln 'awai 



•jnA TAH (ni'7ip'7in) •p'p'jn ^Don n'n ,''?Kne;n in '3n'n,'73'nn *7^ p'jn nT'Nn (1 .k 

(•pi 3) 7-iJii' 


'7vy 'in'n p*?!!! tah 'p'p*7n iDon I'aw on'n riN n'7Ni»;n 'imi TiivKnNa Noa (2 

('pj 3) .''7Nne;n ip'7na tah 'pip*?!! iDon*? 





.nmDnn nii'nnn jin ip*?*© o'lon VAia 


('p3 8) . nicnnn pi*?'© mN*? *70*n2. tah yn*? tin nodi .a. 


JIN □•N'7nni nnipn*? nynnn tin on'Tnn pn anN*? .'jA'nnn tah tin o'lpnn 

.'•jN'TN TAA, 'iD'nn 'p'7n 'ivy 
*7^ 'an'n p‘7na mioiDnon in ,(P) niie; n'n '7D'nn •p'^n 'ivya. Yn'7n oyon 
.''7Nne;n ip'7n3ivy naioiononn 4 *9 n‘7nA nji'n '7D'nn 

?aTii' '7nA TAn 'p'p'7n "19071 n'n ,'‘7Nniyn in 'iTi'n ,'7D'yin *71!; p'7n nt'Na. (1 .a 

Cpi 3) 

p'7n:A TAn •p'p'7n ~i9on \*^\u on'n tin n'7Ne7n 'imi TiiyunNa. Noa (2 
(’pi 3) .''7Nyie/n ip'in^ TAn 'p'p'in noon'i “la'iin “le; 'in'n 

?n-T'-i97in n^'nnn tin ip‘70' on '7Dna '97ion n'nn nni Yn'7n n'n' nn.-r 

(•pi 13%) 
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N Von -rnx ■‘id .na-aonn ji'mn o-TTiani na niy^enKa D'lainn □■'iD-n ‘m 
.■ae/n '“iDn jik da K'inn tadi nan jik d'otiid .ji't 'awni ,ta 'iw 711*11,I'lin 



Kin TAnw nnana 


('p3 4) .,7n3 ? na'aon I'a'i JiiDnynn pa oin •oi'i'n «;• dk.i .h 

.,7na ?TAn “ny moeiDjinn I'lnna ,nT "ly ik iiDiynn "ly miay nyyann oxn a 

{'py 6 ) 

(’pa 5) .pna ? nDnynn Viy Ji'n'aon n'AiaKa 'la'w "jn own .a 


.aiei'nn yiai'a |9ik hk naon .nDnynn “ivy 'onoa 'la'iy "in Miv 'laiDJin aiiyna .t 

(’pa 6 ).np'na'aimnn "ny iie/Nin pina iryn 


•aDV nii'niy irn njii* nDina ’Dnone; o'xxin Vyioa 'onon iik D'TTin awjo .n 
?n'AaaKn nin'iy pin*! na'Tioa aniy naan Dxn .nan nn'iiD 
('pa 12*73) . 'anoa 'la'iy*! aipnn inn n'AaaK ■'iip'iyn aaon 
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■?W 'Dnoa TIIK 3ii'7i,7'»in 4.82-10^^ '7on 40 cm^ lo-oa noww ' 7 '' 7 a jiDiin Vd-w 
•^ iin nnaiAi 6kg nnonu; JiT'a njDia niystn^a |l•'ly^ inspa iiao *73'nn .30°c 

ni3'n nyj nJDiin .50 cm win "iD'nn o'oa 


9 



(’pi 10) .“iD'na ?<i'7Dn Tiiwn yn*? hk avyn .h 

('pi 6) .“iD-nn Njtni law oipna -nie/n nsoinoNn yn'in jin awn .a 

70,000 “jw nDomoN yn*? nmiw law ,7Jii' niaA oipn*? iiD-iynn dn on'ayn .a 

.-10°c *7^’onoi N/m 

(’pa 6) ?VD-nn ima yn'jn njiy n'n* nn (1 

('pj 6) ?‘7A'nn Ji'ypap “yyifi niAian naiA n'n* nn (2 

('pa SVs) ?"i'iiNn n'7ip*7in "iw nyatinnn iroa'pn .TAnawn naop nnA *9 (3 
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TA ni'7ip'7in ^vj N iiQp 'i9on * 714 ; V nsaai Yn'7a. d"I 3 'v; 'iNnn D'wmavy r|*iAn 

.•*7Kn*H 

.-23“ wn i*7«/ niioiDnoD ,*]iAny A 'pin 't •'ly iNmnn Kjfna tah niyjo 

.nymp mio->Dnoa nioeiDTin ■|•'7nn Kin CD -|■'7^n^ 




:TAn jiK Tiynn T'lnnn jim laoni .h 
(’pa 3) .*i-iAi B 'paa aj^n*? A 'paa a^nnn (1 
('pa 3) .»)aAa C 'paa aaen*? B 'paa aatnnn (2 
(’pa 3) .t)aAa D ’paa aatn*? C ’paa a^tnnn (3 

:xin ae/ieD tah *7«; niaio*)9non nw awn .a 
(’pa 5) .naAa B 'paaw ayna (1 
('pa 5) .qaAa C 'paaw a^na (2 
(’pa 3) .^aAa D 'paaw aacna (3 

(’pa 5) .TAH •?«; m'aip'iinn aoon jin awn .a 

ia'7ip'7in “jw Tiyatinnn n'oa'pn n'AaaNn CD in BC ,AB .oo-'injann I'l'Na .i 

:TAn 

(’pa eVs) .naon ?naop(3 ?n'77A(2 ?nyiap inma (1 
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:T39‘7e; niKnana n'aajKn nnnn jin inji .h 



.la axvji a'p iin'i Trin y'li? (1 


.nyiap nn'nna |mnn tiin*? p'*?!!!! yoiwn niwn n'jynn nanie/nn 'iia (2 

(•pi 3) 



(•pj 3) .nnT mio-jDnoa nap “wua iDivyow n* -’in nap vyiA narin (3 


.Din'n 'T -“jy 0” 'iw naioaonoa □•n'? 0" naioaDnoa nap wia nann 

(•pj 3) 


(4 



13 

3G’ 



?naioaDnoa n'^iy wvy '“jan irn'ADn n'AajNa w niNnAiann I'j'Na (1 .a 

('pj 4) .aaon 

(’pj 4) ?TiDayn '7 oin poiow •'jan naioaonoa n-'jy w oo''innnn I'j'Na (2 
('pj 4) (W<0) ?T»Daynn naiay nyxann □■a-'jnnnn I'j'Na (3 
.1 cm anN*? a^yai a-p'j aain 500 m/sec ivj niamna yjn 15gr monvi y'jp .a 

(’pi 3) ?iiD'nn niD naiay 'nn (1 
(’pi 373 ) ?a'pni y'lpn 'ny n-n'iDn n'AaiNa 'ii'iyn inn (2 
(•p 3 3) .yVpn “jy "I'yan a*pnw yyinna man tin awn (3 
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TIK lO'JDn 
nn HD] 


,i*‘7y 'lyDinn P Yn'7n I'a.'i ta V nDan I'a le/pn n/< yiai?*! '-td 

.Ji'33K mijta 3,^in pirnn .iiao p'lrn tah 
JIN inrni .ni'jiptyn in'in pirnn ■!«; njDian wn-i*! lainnn yv nown "jy 

.jii'jipu/nn '7|7ij/n Vvy n'xpjiDD piini 
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n‘n i77Tjjn “jw nJAi^n now .'icon n'lnna nyiap mNWJ tah “jw nnio^Dnon 
r'lO'jn niN^iji jix jinDonn n'jio too*? .A= 4.3-10"^ 


Fn 

ni'iipwnn 'ipwn 

0 

20 

40 

60 

80 

V I O'® 

TAn nai 

3.57 

2.46 

1.88 

1.52 

1.28 

P-10^N/m^ 

Jii'iipwnn yn*! 






1/V.(10^ m-3) 







('i73 6) .jii'jipwnn yn*? nx nawn tjt'd 7aoni nVaon tin o'lwn .h 


.Tii'iiiJwnn '7' -*rv TAn *tv '7yDinn P yn'in Vw n'^pjisA 1/V Vw c) 7 a oo 7W .a 

r,7j6) ‘ 

ni'Jipwnn 't -'ly ta.t "jy 'jyomn P yn*??! ,p7Tnaw tah yn*? I'a iwpn inn .a 

(’pj 6) ?Pa HDOinoNn yn'in! 

Cpi 6) .(-.DomoKn ynVn -Pa) 1 = ^^ 

.300°K nji"n i'iia 'lO'an ^'lnn3. pninaw TAn ji7io7Dnow |im .n 
,Pa nDoinoNn yn'in jin't c^.yoa iman nwpn mryiii ^lAn inrya NJin 
^ma TAn (jii'iiii'iin) ■p'p'in 7Don jini ,'iO']n iiya 12 oipn^ 'lyaw 

('pi QVs) .pnTnn 
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npsioiii Dinn mnD*? ji*yi*3Dn n'A^iN^ 'ii'ii/n ,h .4 

.AU= Q-W .HT* “ly mmyn Jiino 

,D*i!;A3Tinn d'dia .oin*? ip'ina -|Din yix-a '-td -jui i^un ,y:>*n (1 .a 

.’i3i ‘mn 'lA '7y trk D'ya d'dia 

,nannn tin nyann miiy'? lona (Tiia .lopa) iio'pn Din (2 

.'iDi yiann 


.nDaa -n'ly i'n .W= P AV , k ^ (1 
.D'n'aon n'AiaNa •la'iy'? (2 

•TAn ni'iip'Tin *7\y nyatinnn n'oa'jrn d'ahn*? ttd (1 
.nniDiono w-iDn |n*aa D"pv!/ niDiyn 'nw pa layna D'A-iawn (2 
mioiono'i nimiyn m'-rnn TWDn Ti-iiu-i 9 no .n-iiunsno (3 

.TTnan qiAn 


.A 


nr 


169 J (1 
.2084 J ,.-i'7-rA (2 

.ni'iip'ainn pa yarinnn pmnn n'lTAn'? nwn-r nir'n n'AaaNn .n't (3 


n 


.'an'n p'rna (1 .n .5 
Ni/N2=4 (2 

P’=2.5P .a 

.'•TNniyn p'rna (1 .a 
Ni/N2=1/4 (2 

T =1.6T, P =P .nr 


.n~riayi Din'n .n .6 

•Din aayn n’t"? nuya Din'nn na, it d'*'iat (^ivr/Dvra (1 .a 
.irmn n'Aiix <- ji'mn n'AHN :ji''7nwn :\yn\ui □••'TA^n mnxna (2 
.Ji'mn n'AajN <- n'oi'p n'AaaN :D"*7A-in <iie;9e;a 

Din TTNarin N'n nn'riyo h\u m'n'n nNarmnui ,nai9n niaa*? pia* n't .a 
. miay'r I'm "id n9*9ni .iin'Mon mio"i 9 noa aipnn 

1.875-10® J (1 n 

n't htd T'rnn ^n.hwdn nr pN n|T'na'-rimnn 'rvy 'avyn pin'r DNnna (2 
.np'na'nimnn 'riy iie/N^n pin'r m-noa -rniy n'n 
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.'la-yn n*iio')Dnon pimi -jina yo*?! Kxna tah .k .10 

99 .a 

(341.25° K ) 68.25° c .A 

1.81810® N/m^ .7 

.nnaonn nDiynn titi (1 .n 
.‘*731 xi'iDn TAn Yn*!! in nDia I'nn 'la'w (2 


.■jTA noan jViap Yn*?! Dm*n (1 .h .11 
.■jiA Yn'an .yini? noaa Din*n (2 
.nyi:Ap niioiDnoa Yn'7n naopn -jm noan n'a-TAn (3 

656.25° K (3 656.25° K (2 375° K (1 .a 

2. 9-10^® .A 

.naop na'N naioionon (3 AB ,BC (2 CD (1 .-r 
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1 i9on man 

.D'3ii£f □"'7n«£in m~ri!i '7ui 'iip onxinn d'n^h o'n'einna 
.nr*? 7\T Q'Tin^n D'aiyo Hi D'3''7in onm 'aw D'oasin nneinn trn io -|iii in 



.□•ounn ~rnN *73 iv D'ayonn nu'ioTin tin l■'7y |noi D'lyinn tin pnyn .n 

(•pa 8) 


Tiyian "ivy nipnii .lyia* in onipna nN«/" onnDn DNn ,n*ipn io nay yap .a 

('pa 8) ?DnnDnn mN io yia* iiio rtvni -yap 


.xiian oin niy^nNa mpn*? •I'aTin ,|i'ja “jn •'7''7vy |yiana pyon oin D'aapn .a 

lyona i iyo ji'ianvy TiiNTiia yiapV |Ti'a dnh -omn in 'luin'a ii'aan on .1 

^ ('pa 6) .pna ?'ai'n 




|yona |iyo pVaniy TUNiiia yiap*? |Ti'a dnh -omn •n iv nn~ra pVan dn .2 

('pa 3) .pna 


<r 


,D'Oin ‘avy TiiyatnNa m non*? oniiyp ,'rnN *73 +q |yona o'aiyon □•ai'7a 'aty .~r 
.^aN'7 on'a a t'iit “rnN io onati* o'oinn .€ onn -rnN *73 -|iinw 

(•i'7'y niD i"i‘7yn •d‘7d '7yiD □•ai'7an '7y) 

. K , a , € , g, m :D'ama 



(’pa 6Vz) .‘7p«;n 'irwa riNatna riDiynn la aitna q |yonn ‘7TU tin Noa 
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.*71^ '7W npnDi nj'yo nwDxnn .•‘jnwn '7ayn 'iKinn o'e/tjia 

.nn'jT nnnn npni DiTn--ra riiTAsnn 

—— 


\ 




R2 


j 



DA Dll iiiyn Dim nx nnin'i '7 di'w oiTn-m dm D'vyiD*? noin (1 .k 

(Vj 3) .npnoa. dai DA'yozi 

Dp'-iDn t'ihd y^^nn (hao im didd) po9nn ^ivj dt-mi (2 

('p3 3) .pna ? '7ipn 


•inr'?«; n'^p3i93 npnon nya “japn “yy nnnn dm imdd 1 ^ia .a 
.npnDD '7W T'lnDi ditd-id i-ii laiyn Dim dm imdd 2 ^ia 



(’p3 3) .n'j'Don '7\y n*'MAn dm mxd .1 
('pa 3) .R 2 lAan DiiAann dm mxo .2 
(’pa 3) .npnDD “ae/ inrn yiap dm mxd .3 
('pa 3) .'7apn “aia'p dm Matn .4 

T'anDa mayw irt niiw na'yon t'iddi D'-TAan y\i mayw lyonn didd dmd .a 

('pa 3) .DDiM avyn ?'73Lpn npnsan 

IDT yiipn 3 *9 "anA na'yian inr yiapw yiT dm ,Ri -taad diiaadd dm awn .1 

(’pa 5) .npn9n 

(’pa 4) .na'yon t'^dd *7d n'anna D'lAaa nnD9Dnw Dinn Di'AiaM dm awn .n 

iM naop ,n‘7i-rA npn9n "|•'7nD I'anna o'lAaa nnD9Dnw Dinn D'AiaM dmd .1 
(’pa 373 ) .laVa D''7'na pna ?na*yon T'jnD "j'anna D'lAaa nnD9Dnw .irt niiw 
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;i=20Q/m nmjTin '7ya y^m >T\n n'lwy a=0.1 m y'?^ D'jya n'yian niAon 
lanni ,Trnn nxinn iiiiow ,Bi tok 'OJAn mw -niw nr -yTKi .1 -iitki riMstnsi | ^| 
3 "iiTxi nioa '71 ,'D 3 An mw niw k*? 0.2m<X0.4m oinna 2 ^lTxa D"nK.0.2m 

.nn' 3 D 1311 'Ae; B 3 • 03 An nivy ^^l«; X>0.4m Dinnn 
Tx jiioa nniK D'yoni y-n t3i oy myiTxn mAonn 'iiii ji'Vxnvyn y‘75fn t=0 yA^a 

{'h D'w^n nxi) .V=5m/sec nyiap nn'nna x-n 


Y(m) 




.0.06<t<0.08 -I 0.02<t<0.04 |nT,- 7-101 n”ion jin qiAn nuyi iwn .k 

(•p3 8) 

(•p 3 8) .3-11 D'HTNi • 03 Ann mwn jinxiy jin Nxn .1 

jiAin inrn "jw n'xpjioo niAonn Vy ‘i-yon*? wvy man ‘7sy *i-»a ooie; .a 

(•pj 8) .t=0.08sec ■jy t=0 

(’p 3 4) .'ii'n -r'nn jjiAonn "ly ‘j'yon'j ww niDn ynn -non .-r 
.t=:0.08sec fy t=0 yA-in n-iAona nnjjojinw oinn JiinA jin iwn .n 

(•pa SVs) 
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2 ">9on in:in 


.X j7n~inn “ny rt'xpiiDD •'7n»!;nn '7N'2(3ui9n niine/n Ji?< «TtAn 




('pa 5) ?^^An yiD'w 'avy n''7p'T'Dn niynunn 'nn .k 

(’pa 8) .X *7\u n'aepaiDD •'jne/nn mwn ^\u TaA ooii:/ .a 

nan ‘7j> X=0 n*ripan inop'aN*? p'ayn*? ww ,Ji''7n'a'nri ji*ja* 7 rmnn nn'nnn 'nn .a 

('pa 8) ? X=15m mipa'ny y'A'w 

?X=4m mipai nn'nnn hk "aap' |i-iDp'7Kn dk ,nane;n 'a Tyo*! 'inaie/n o?<n .t 

(•pa 5) .pna 

(’pa yVs) .''iniynn 'aN'ataoion oDNnn o'pn-in I'j'Ma awn .n 
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n"KDn Ci=C 2 =C 3 =C :?<in □■'lapnn mN *73 '7W 'jin'pn /n D'wina ’iMinnuf ' 7 Ayna I — | 

.€ Kin nnnn iipn 'jw j 3| 

I I /X .C -I C :D'3m3 

P - 


E 





C 2 

u 


V^1 

u 


H 


:j\k .k 

(’p3 6) .D''7apn Tiv7i'7e/n tok "jd “jy nnnn .1 
('pj 6) .D''7ipn ]i<yi'7V!;n inw *73 '7y lyo'nn .2 


.C 3 “le; 7iini'7n |'i 8 r nopVK'i yiip '7ya Ttan -inin D' 0 ' 3 Dn .a 

(’a D'linji n7<n) 

C 3 



f 

C 2 

41 

Cl 

II 


('p3 7) .D'‘7apn nii;i'7U7n TriK '73 ‘7y lyo'nn .1 
('p3 7) .‘7apn ^m'7 -r-riann nnmn nw o*33n'7 T»3n '7y nwn-rn n-rioyn .2 


:jik avyn 


onxi nnnn nipn nx o'pnsn ,€3 '7apn nini*? I'a -r-riann nninn nossn -tnj<*7 .a 
nmiA *niann JiKsiin okh .C 3 ' 7 apn 131411*7 |'an -rriann minn jik d'k^iti id 
(’ p 3 TVs) ('a D'enji hk-i) .-laon ?D'' 7 apn 73 inK *73 ' 7 y nnna •i 3 'e ;‘7 



C 2 


n 


1 C 3 


1 

1 — 1 

'A 

1 _ 
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-rnw iuyna ,I via,7 dit ^e/ian ,-tHn y\H T'7in 'i"Tii ,1 miKw oin 

.{'k D'Kiin HKi) a Kin ‘j'mnn oinn "jw A nsfpn j7mn .nrt nr oa^'ai 


5 



('pa 4) .pna ?D"ai'n D'lyun naojj* oinn ‘7vy nvp ni'xa .1 
('pa 4) .pna ?nyap Jin'nnn yia* omniy 'iDi niD e;m oxn .2 


■japn Jiyn *73 ixu/'ai V nyap Jin'nn:i ya oinni * 7 "Tinn oinn nx D'p'mn .a 

('a D'lynn nx*!) .'7'*ji'7 

('pa 4) .pna ?D''3ii'n o'ayon nao^i' oinn '7ii; nxp nrxn. .1 

('pa 4) .pna ?nyiap nn'nna yia* oinne; 'tdi no wm oxn .2 


nn'nna R nnaanni a y'nt n'ayn aryian nnaon o'yan oinn oipna .3 

('a D'wnn nxn) .'7"n‘7 '7'apn iiioa V nyiap 




('pa 4) . pna ?me;in n"xD nnAon^i naiii' oxn .1 


('pa 4) .pna ?nyiaTin oi'p*? wmn non inn .2 

V nyap nn-nna '7''ji‘7 laixn 1110:1 ,R njii-rAaTinv!; ,mAonn nx o'yan .7 

('7 D'wnri nx7) .‘j'Tin nay*? 

R,a,I,V iD'ama 

('pa 6) 7AC-I BD niy'aMa njiian mvyinn n"x 3 n inn .1 
('pa SVs) ?nyiann Di'p*? y;n7n non inn .2 


151 




















2 i9on man - niaiun 




L 

0 (1 

.H 

,F=0 CD-I AB ■ly (2 


,n'7Mnei Fac=I^‘10’^ 


.nj'n' Fbd=I^-10'^ 


0 

.a 

.mv'isin '73 *7y 0 

.A 


imnn (1 

N I 5 

K*? (2 

I— 

A(1 

a 

P(2 


P (1 

.A 

0(2 


£ac=10-^ I V .1 
£bd— 2*10 ^-I-V 

.7 

F = - 


R 


(.l'7'lAn'7 w) 






Li 

U3=|e, u,=Uj=|6 

(1 

.H 

Qj=—ce, Q, =Q2=—c£ 

(2 



(1 

.a 

2 2(^ -1) 

W = e^c - ^ - 

3(2+ 

(2 


.nslivyn N*? •'7'73 |yon 

•P 

.A 
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3 i9on inun 


■ D*ilT D*‘*no**3 D*"1I*T3 '3m 

.•ai'n lyo-na |ivon jioidt om dh-'in D-a-ipn .nxiwn -r* “ly onj-yo -i-iw-i 

(D'vy-iJi nKi) 



.onmnn trk “jd ■7y D-ayo-nn nia'aDnn jik |•■ 7 y \noi D'e/-jTan Ji/< piayn .k 

Cpj 5) .0'9iAn TiDiyn “avy miyn Mii? hk ootu; 

(5) .pnj ?TnDn "ay '"ynwri niD “a'yDn oinn own .a 

1'^ ■'jniynn ni3n DNn — 'an'n ^|■|^^n ''aKntyn aiT^n nw D'p'mn .a 

? •'JNni'in inDn npmn niapya nanv/n k *? in |op ,' 7 ta oin*? 'an'n 

(•pa 5) 

n-rwnn miay n'aapnn in .oniTDn ^ay '7 omn an'pa n 7 iay yxa*! w onh .7 

('pa 5) .pna ?''7niynn 

('pa 5) .Dni7Dnn 7nN “aa "ay D>ayo'nn niA'aDnn jin |no oinn pi'a-o inN'a .n 

1113*^113 ni'po'7 'rmi 7ay'a (omn pi'a'o nriN'a) D'7i7Dn 'ai£/ jin D'anpaa .1 
D'«;7Da HDia nNatm^ .ii'a-a -oin -aw JiiyamNa mpmV nnainnn ,Jii'*ano»ai 

(□■lynji nN7) .D'oinn 


± ± 


13 7nNi D'7i7Di7 ']vy JIN onann nn'ar mmajine; p 7 T'am ‘am niy^nNa 

.naai"Tm nsiynni Dni73nn "amn jin D'pDan 
('pa 8V3) .pna ?‘a'jan pmo anN'a jTpo'7 *aD “ayi 7173 "aD "ay |yonn n'n* nn 

(’pa eVa) .pna ?D'oinn axn n'n* nn 
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ini-r;i 3 Tini ,€ I'lw n”jonw nnn -iipn •‘7nein ixinn yiD*ivj D'wma 

.R ninvi^n TAai r ji'n'ion 





•iw n'xpaiOD ,R ninwnn Taan “ly nnDiinn ,P pDonn t\h iKnn 

.'7Ayn2l Dim 



QiT*i n3JH£inn ^a3^ "ly nnorinn pDonn |'i dk hud .k 

(’pj 8) .|man q-iAn miJi'i d'xti' iwpnw 

□■3.^nn 'awa I D^Tn •^^yw ,’k «Tyoa. i'‘ik nyAnw MO'an niyj^nna nKnn .a. 

('pj 8) .8/r-i ODK DH ODKian p poonn ona 

('pa 6) .S/2r -'i niiw ,''?n*opn Nin p poonn lavy aatni ,1 oirnei nDin .a 

.8^/4r Kin ,nanwnn TAan “jy nriDiin'? 'aiA'n /‘jn'opnn poonnw nAin .t 

(•pa 6) 

Kin p pDonn law aain*7 nn'Knnn ,narnynn aAan “ivy R nnAarinn^y nAin .n 

(•pa SVi) .r-*? niiw .•‘jn'opn 
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•w •11,71 V,=24V innn«; nnn ii.in n- C,=6.10 V I’lii-pw inK -jap q.i„,u 

.V 2 = 8 V mnne; nnn iipn 't "jv C 2 = 2 * 10 ‘®uc i*?!:!':?!!] 
-•Iiw nini'jniu ^•ipna dtiik minn .nni.innn OiJin-ii D'-iapn jiryo inx'i 

.(2 D-enn nxi) .□.j709nn titjo -t ■79 on.i.a onainn |n'on 


8i=24v 

^■■bbbsbb 


82 = 8 v 


Cl 


If 



Cl 


If 



(’P3 6) 
(•pa 6) 


:o''7apnn ^nx *73 •7y nnnn inn .k 
? nnnn nipnn opino 'id*? .1 
? D'posnn ni'Aoi nnnn nipnn opin'a nnN'? .2 



(*pa 6) 

(',73 6) 


nn'ne; n'A737<n 'nn 
? nnnn ni,7nn opin-j 'idV .1 
? Q'poDnn m'Aoi nnnn nipnn opin's nnw'? .2 


lo*; .nipn-j oniinn i-n on in nainn m D.'7npn nnniKn n-A 737 <n -u-wn inn a 
| n'on-'3i«/ nini'7nw p oniN onnnni ,nnnn nnipnn oniw D*,7n3n in nxnn 

(',73 aVj) .(3 .-iN-i) ? Dn'3*n onninn 
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•Iiywn 'Ainn |iio oy niiow ,I dit 7iN«yi3 ,R noi'Tiw ,n3''7in nyao 
D'D'‘?in 'iw Q'K^na n'TTX '3wn nyaon mnn 2R inna .nyaon ^lw•na 
(’n D•w^I1 riK-i) .inK '731 D-iT □•Nv;i3n nrt nr D''7'apni -TNn doi-ik d-»w 



(’pa 8) .0 nyaon T33na “latian 'oaAnn mwn "aTiA hk awn .1 .h 

(’pa 4) .0 jayaon T 3 ana a^ian 'uaAnn mwn '7vy jiion jin watn .2 

.0 HTDan a'ao layaon aiwna lop "aAvna ya +q layoni m inonw |yon .a 
inD xin I'anAW tok 'oaAn mw aaiw p'p'inn ‘7iy nyiann aiT7<avy nnana 

: Nxn Jiyaun oana 

.aaon ?(|iywn iiio ^Aa in oy) p'p'7nn *7^ aia'on nnAn 'nn .1 

Cpi 4) 

(’pa 6) ?p'p' 7 nn aia'O “iw airnnn |nT inn .2 

TDina 'oaAnn nTwn “aiiAw D'a*'aiyn Ta'aa »an'n '7‘'na Darn 'la'w 'T-*7y .a 
? aD DW*? Darn nn^iy ni-n*? nanx nn .•\ d 7 \ i \* laiio “aax nanw k*i nyaon 

(•pa 6) 

on*? ~)3iKnn aiv/'na n’'j”T»r» pa riN^tna mAonnui ,aa D'‘i"T»n laK D'a'atn .a 

.(’a D'waia nxa) 

(’pa SVa) .ryaon TDana 'oaAnn nawn '?«; laiio tini i'7aiA jin Kitn 
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,nmi iniTOnnw e nnn iipn .d-'-iictk oit •-ra :' 7 on o-wina -inmnn -Munn 
niiK Jirn-'? nminn n^jii nj-'iin nyao ,ion^ nuni n "iva ^•'jo ,R niniun tjj 

.'7'*7on nw nD'|7nn r oi'ini X 
(d'W7ji rttn) . nyiaff nwnp nwin DiTn in 




(PJ 8 ) ?ijii'3 nni ,' 7 '' 7 oa ijrun 'oiAnn me/n nn^iy Tin .x 
(5) .pnj ?nD'^inn nyaoa nne/inn n’’>on inn .1 

: a (A/ s) ■ 7 e; ya,! axpa DTin •7'nnn o-ion yaia 

(>3 8) ? na-'iinn jiyaoi n-iwinn n"j>on inn .a 

(i^3 6) ? (|iioi “jtia) nD''7inn nyaua nivs/mn onm inn .7 

(’,73 eVs) ? D7Tn riD-yT -i.'inji *73 ie/na nyaoa nnnonn Din ji"A73k nnD .n 
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3 1DOW - rii3.ni/n 
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4 


iDon inun 


.□■enn:! iKinnD X-n T3t *7y omion D"mip3 D'lyo'n nyDfiK 




(*i73 6) ? D'3yo'nn nDiyn ^\u n''7n«;nn n'Ai3Nn 'nn .a 

? Dn'stn -ryi c^ios'Kn +q •jTrip3 |yo'n niaynn nTiayn 'nn .a 

(•p3 5) 


|iu;Nin D'«nrii 'ANinnn nynnn '3iay‘7 'td nwmn nois'nn minyn 'nn .i 

(’pi 6) ? 'le/n □•wnna nKmnn axn*? 



D'lyu'nn riAiyn mjfi'e; ‘7ipe;n '"jnvynn mwn |ii'3 t\k "ixnn yn ht'x .n 

: y-n tx "inix*! 



?|i''7yn D'wnnn iNinnn niTo:i (1 
(’p3 BVa) ?|mnnn D'vym:! nNinnn niTOi (2 
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n]ii‘r;)ijini 20V n'7«; n"KDnw n'7‘iio ■7‘7iDn ,''7r»yn '7Ayn iKiin -j'aD'ie/ D'v»;uin 

.D'lM nv;'nn ,20 jrn'aDn 


8=20v r=2Q 



200 



('pi 5) .B-i A nnipan I'l n'lipii/n jimannn t)k H^n .k 
('p 3 10) .n' 7 ' 7 ion *7^; D'pinn nnn tin Kun .a 

:p9onn jin awn .x 
(’pj 3) .^lpna TiTiann .1 
('p3 3) .'TATina 'jsdsnn .2 
(’pi 3) .aipnn 'T 'jy pDionn .3 
('pa 4) .aipnn Tii'7'xa tin awn .i 

.'7Aynnn (200 mnAannw aaan) ani'a imniin aAan tin D'pnan .n 
(’pa 5 Vz) .pna ?n3nw n"? in |op' ,'7aA' o'pann nian dnh 


160 




















“zD noi!/ef jiini'7 "jap ,V nnn iipn ,S posn :'7‘7iDn '"yniyn '7Ayn iNmn 'h D'«niia 

.d Nin DH'ia pntnni ,A Kin l•nlni' 7 n mx 

8o,V,d,A :D<3m3 



{> 2 ) 
2 ) 

{’pi 2) 

i'p^ 2) 
2 ) 


:jix iwn - iiao poonn nvy>o .h 
.C '7apn Via'p .1 
.Q '7apn lyo'n .2 
.V '7apn Jiini'7 pa nnnn .3 
.E '7apn jiini*? pa ''7nvynn mwn Jin^iv .4 
.u '7apa n*)iAKn Ti''7ne;nn n'A'iiKn .5 


.£r=2 nop'7K'7 yiap '7ya inrian anin D'O'jani aiAO poDnn awio .a 

(*,73 11) .U,E,V,Q,C JIN awn 



.8r=2 nop'jN'T yiap "jya aaian anin D'O'ian tn pai ,po£>nn jin □•nnio awND .a 

(’pjHya) .U,E,VAC TIN awn 
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•japna V rm'nnn oiDin ,-q |yoni m non '7va p'p'7n iKinn ’h o'vy-in^ 

.E TnK ■'7nwn mw*7 

-r*nK ‘OJAn mw*? '^•apni nn'nnn nniNa ojDan ,p’p'7nn iniN -iwmn 'a 

.B 

mwi •* 7 n«;n mvy omiid; 1:1 iitn'? oyon 033in ,p*p'7n miK ixinn 'a o'enna. 

.□•■T'nx 'OAAn 



D'a^nnn tok *731 p'p'7nn "ivy nyisnn aio inni ‘ji'ionn mix 'nn .1 .k 

('pi 9) ?'a - 1,'a ,'h D'n'enxia Dnxinnn 

.pnii axn ‘jd may yap ?' 7 i' 7 onn laiK'i nin\yn p'p'inn nimnn onn .2 

(•pi 6 ) 


jiio oyon HK ,V nVaiAW nn'nna B -1 E nn«;n nnix*? oi^i p'p'in miN .a 
('1 , 'n ,’T D'n'iinn nm) .nnwn pi'D oy a ti'iit nxi* nimnnn 

1 n I 


E B 



► -► 


► -► 


onNinnn o'axnnn mx *131 p'p‘7nn ‘iw '7i*7onn mix 'nn .1 

(’pi 9) .pni ?D'n'vy-ina 

P'p'inn yxan 'i 'n,’T D'n'enna D'-iKmnn o'axnnn anwa ninD*/ .2 
aia'o nn'iiyn'i inrn) n'ny -iimnn imw 'Ama 'n'lon -iniw*? nyiin 

• .T Nin (^n^< 

:|mii inop'iK Kin p'p'inn dk nmnn inr tik ae;n 
(•pi 9 V 3 ) . a=30® , E=100( N/C), V=7-10^m/s), B=3(T) 
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laani nn'jT iniTAinni L oiiMef .T^in oinn nioiin niiAinn jnon n3''7in tijiso I — I 
livwn •ain» nyiiji iii-aa at .lyiap ji'n-iirnn-nna aainon oinn .R inminnuf i^| 

.0 Tama yiapn a*x a'ao 

n-TO'i ijinn nvaon aiio-n .nyaon |'a^ oinn nap pa van «/• nviinn i' 7 nn "laa 

•B Tnx 'oaan 

• B=0.2(T) , o)=ji (rad/s), RalO (O) ,L=0.5(ni) :o'atna 


xxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx 

X X X X X X X x x x x 

X X X x Xyrx x I x >ot x x x x 
X X X X yx X rS X X x\c x x x 
X X X X k X X X* ^ X X X ^ XXX 

xxxxkxxx XXX 

xxxxVxxxxxxx/xxx 

X X X X 5 ^ X X X X X XXX 
X X X X X>S LX X XJ ^ X X X X 
X X X X X X x^rnTx xxxxx 

xxxxxxxxxxxxxxxx 


raia'O 'xn yx'i kitwj inra oina n-tvyinn n"N 3 n nx aw/n .k 

('p3 6) .^ou/n 'U'w mrya .1 

(’pa 6) .oinn ‘ay jiiniD nin'a inrya .2 

('pa 6) ?(|iioi •j-tia) R 7A3a aaiyn oarn inn .a 

('pa 6) .aia-o 'xn yxan oinnw inra nyptiiinn nnann n-Ana^n nw awn .a 

yaian uinnw inia R lAaa TaniiDrinn oinn n''Aa 3 N jin awn .i 

('pa 6) .aia'o 'xn 

(*pa eVs) .aaon ? □•nTipn o'S'yon -awa lawinw ni'A-ia/cn I'a awpn nn .n 
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4 i9on inin ■ nianf/n 




JEl 

R=ion 

.K 

U=16|(V) 

.a 

5.55W (1 

.A 

27.77W (2 


33,33w (3 


83.3% 

.T 

•llA' 

.n 



IL 

0.078V 

.H 

0.0078A 

.n 

6.1-10"'j 

.A 

6.1-10‘'i 

.1 



-^—E] 

nsfiKJi) nsiKTi Jiiny njinn - 'k "H'k (1 .n 
.H i/' ipa naijfp nynn - 'a ai'w 
nxiKJi) nxixn niiw nyun - 'a ai'K 

.nsnv/n la'K \wo ,yiap iin'nnn 'niA - 'a ii'n (2 
m'xy inK*7 nn'nnn pi'A dai ‘i-tia da a'lnv^n 'a-i’k oni'Na 

.''7‘'7wn lyonn 

□y Ji'Ana nyian ’n arw .(nyDivyn npnr) n'liaao -'t ai'x (1 .a 
.naop nyoD oy ii'Aaia nyian - ’i ii'k ,nyiap nyoo 

t = 2 — = 2.38<10'‘'s (2 

B-q^ sina 


164 










5iDon inan 


•iw D3W 11 (iTinTin ni'in |iyo nini^ ' 7 ij 7 “yii; □inri '7 nos^i 

.DnN'sr*'? -avyrn □•inop'iKn ho'jd*? vynwn inwe/D ,Dnin 
,100V o-anop-jKn dh ywnvy njinn .n"o 5 wn 'lapn nini'i i-i pmnnw yn- 

.30 N'n no'33n umit .120V '7ipn mni*? I'l nnnni 

(d'wiji n/<n) 



(’i73 6) .•'7nwnn mK/*? dho' 33 ya-ii D'3no,-7‘iNn iin'nn nn'n nn iwn .h 

( 5) .iinnrin ni'rnn Y nni'7Kn Vw 'iinn pninn n'n nn nyn .a 

(p3 5) ?'3wn unn yM nxsf nni'7Nn dm ,X oninn I'l pntnn inn .a 

?|i''iyn 131*73. yaD' m*? inop'iNniy ••raa ’nnn y'Knn nnnn ni'n *7 "jnx nn .i 

(’pa 8) (TiMiTn nniKi noaaa nni' 7 Nn) 

: 60® •jw ji'iiTi oysn 03Dn'7 D'3ni3 naie/Nin nni'jK'? .n 

?|i''7yn ni*?! yann nni' 7 Nn own .1 
(’p3 5) .i3nn npmn n'n* nn - dh 

.1H1IV7TI UN nain ? •3wn ninn im Nxn nni'7Nn oyon oa own .2 

(•pa 4%) 
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,Ro yiap laa ,r Ji'n'aon nnnAjnni e n'jiy n"/on«i n'j'iio '7 'jid D'wiJia •7Aynn 

.D"' 7 K'TK m'ln n'vyDni R nanwn taj 




•jAyni D-iTH nw Trni 'R naruynn tajh nnAAnn tin ni'vy Nin Tn'm ^^yw mcai 

.V2, Vi D'nnnn ttni 
H'ad'tw n*7iODi inDio irn'TOn t)In:<iti 


1 ( A ) 

Vl(w) 

Vziw) 

0.2 

3.7 

0.2 

0.4 

3.4 

0.4 

0.6 

3.1 

0.6 

0.8 

2.8 

0.8 

1.0 

2.5 

1.0 


?^'iAn yiD'e; ASfn 't'tia ni'N .1 n'jfiniDD V2 “iw t»a oonw .n 

{’pa 8) .miN awn 

.1 '7W n'xpaiDD Vi 'iw TiA ooaw .a 
(’pa 4) ?^^A^ yiD'w Noan •'jp'T'D 'niA ht-n .1 

('pa 3) ?oaNn Txn oy -|m'nn mipa nNoan •'jp'T'D 'nriA ht'n .2 
(•pa 3) ?'p9iNn Txn oy nm'nn mipa UNoan •'ip'T'D 'niA nt'N .3 

.n'r'jion ‘7w n'waDn nnAannn jani n"NDn nN ^aAn '9 “ry yap .a 

(•pa 5 ) .DiaiN nawn "ry'D *iaon 

HN^mD DNn ,R nanwnn TAan ni-rAann jin la'opn awND ,'io'an n'rnna .1 

non 

('pa 3 ) .aaon ?|op in •jia Vi nnnn .1 
('pa 3 ) .aaon ?|op in “i-rA R nanwnn TAaa nnonnn pDonn .2 

. 0 . 7 A Nin 'jAyna oarn awND ,R nanwnn aAaa nnonran poonn jin awn .n 

(•pa 4y3) 


166 






















.6pF xin Cl “jw •yia'pn ;k D'w-ina iKmnu/ '7ayna 
£7=4 -on* nop^Hn yiap -nan mm Nm-a C2 jiini'7n m 

.24 mF xin TTann minrt py C2 ^\a "ja'i-jn 
£7=2 -on* nup^Hn yiap •7ya nan mm xm-a C3 -aw j)mi'7n |a 

.12fjF Kin -nann mmn nu C3 *i\u ■ja'pn 

8=35v Cl 

V I I I 

’HMaag- 11 -1 

*K 

C3 C2 

— H - i -1 



^ rjiKawn .K 

/.-., ex ^ .D'7ai7n Tuoi'nyn thk "jd '7y nnnn .1 

(,11 6) .D-iivon □•tajin nui^ioa niuxn .n'l'jijn n.',ne/nn n-nwn .2 

(■i D'Knn nm) .Cj “lapr, iiini'i ran Triann mmn ii« n'K-xin .a 



7) ••^T ixna D'‘7apnn tdk "aD "ly ni 
(pa 7) .D'aiyon □•'jipn nwi'awa n-iuKn .n'j'ian JT'7n«;nn .ta-i: 


.1 

.2 


nnnn nipn jik njjian ,C2 * 72 ,7n nini'a |an nann mmn jiKiiin -mK*? .; 
.(A D'wm nK-i) C3 'Japn nini*? |an nann mmn jik D'K'^in -|D--mKi 

(pa 7 / 3 ) .D''7ipnn inw *?ii njinn hk ly/n 


C 3 

f 




II 
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31 -I I D'niT D'N\!il 3 HT*! HT D'' 7 ':Xi 7 ni D'DIIK D'Hy* DO'*?!*! D'* 7 "TI 'IW 
(’« D'v»nn .-!/<■») .D'-raian D'aiioa on D'mTn .d xin D'' 7 ''nn pa pmnn 
Q 1 T D-JIT la ' 7 "nnn r pmna -q iJio'n xyn-a on"? ‘j'apnai D'‘ 7 "nn aivyna 

.31 ‘7«; 




1 




d 


> 


.i' 7 i' 7 onn noio ivh lyonni ,n'7yn |iioa V nn'nn lyon*? o-apn .k 
{’ p 3 5) .pn 3 ?Kxn'n‘? lyonn a"n 3 in 2 ,1 iitn nr'Na .1 
('p 3 5) .pn 3 ?i‘ii' 7 onn noio n'n 'ai'n |yon own .2 

V nn'nn lyon*? D'3pn ,31 Vw oai oar la 'j-na Darn pi'D tin pa ooDin .a 

.i' 71 'ionn noio i 3'N lyonn .aiwi n'^yn praa 
(’pa 5) .pn3 ?Nxn'n'j |yo‘nn a»n aiTN nrxa .1 
('p 3 8) .oyon ‘yapnnw r pnann nx awn .2 

□aiT la ‘ 7 ''nn iiio'? V nia'nn p'p'7n‘7 D'3pn o'V'nn pa pnann y^inNa .a 
?P'P' 7nn "/y '7yi9n non ‘7W pion nni ‘laun inn .i*? i3iNnai 31 ‘7W nar 

(•p3l0y3) .pn3 


31 


3 


lA 


2 


1 


>4 


d 
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nwn'7 ')3iNnn ,B=4T trn 'ojan mwai ■)''7in CDEF mAon 
,L=1m I3’)inu;,AB T'yin oin jii n-iAonn -ao Vy nm*?" niioi mAonn 
(D'vyin nxi) .CD-n ‘7nn n'7Knvy iii'di a=2m/sec^ “yvy n^iKn niiw nyiaiiA. 




X 

X 

x^ 

X 

X r 

^ X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 






L 


1m 

X 

X 

X 

,aX 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

XF 

X 

X 

Xb 

X 

X D 

X 


(4) .t inin *ny n'stpaiDD JiDiyna ntiyinn nnnn ji;< yan .h 

-iwjo ,nyi37in n'l'nnn ni-aw 2 nnx n'yAin D-»Tn nnafiy tin awn .a 
(pa 12) A.=0.2Q/m N'n oinn 'iwi niAonn ^vj "|ai/< m'n'*? TH^Aannn 

mAon ji'7apjani D-'7C pa aainnw nrt nnr -|•' 7 ln nnann F-'? E pa .a 

•CE=DF=10ni ,CDEF n'aa‘ 7 n 


Xe 

X 

X 

X 

X 

X 

: X 

X 

X 

X 

X 

X X 

X 


X 

X 

X 

X X 


X 

X X 3X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

XXX 

X 

X 

X 

XF 

X 

X 

X 

1 (Da 

Q 

X 

X 

X 


:n'7Nnw iiioa natiNian nnixa CD-n nr oin aiw nnanwn 

('pa 6) .EF ^TTi CD itt ,AB -|aTr n'min pi'D nw p'x .1 

ni'aw 2 nnw AB oinn "jti iiaaiyn ji'yAan oarn nni^iy jik awn .2 
(’pa TVs) .(Do*'7mn i:> *ivj X=0.2Q/m) nyiann ri*7'njin 
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5 ^9on man - nia.nf;n 




iswE 




5.93*10® m/sec .x 


0.0104 m .a 


0.072m .A 

■;, ',7 -V'. ,'". 

480v .T 

; Y„,ax= 0 . 0312 <d 

Ax=0.0188m (1 .n 

; _.J. 

P (2 

.rv: 




a - 2 (1 .A 

'3n*n '7"nnn 0.25d (2 
F=8qVI-10'^/d , n'7vn •d'jd .t 
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6 "iDon man 


^lwp oinn n2(|7^ . L i3~ii?<e; ii’i'i oin ' 1*711 ,d on'i'a pmnniy ,* 7 ap jiini*? 'ny I'a 
nnnn poo nwi nini'jn nx D'*iann . +q lyo'na pyon m mone; lop t*?!!! nm 

(D'mn nxi) .V injinvy 

q , g , m , L , d ,V ro'siris 



('pj 8) .'7piyn Mi'w aifna. oina nin'Tinn nx Koa .k 

Jiyip "inx*? Tn (iii'di * 77 ^) inDn miKn tik K^n .yip*! oinn D'lon yaii .a 

('p3 8) .oinn 

(•ii'e/ 7<'7'7 n'77<«yn 'imi ijt) .7<an oioiiya aTonnD oy oinn jik D''7m 



('pj 10) ?i37<nn a H'oon ji'iiT'nn .a 

?pm'3n "inK'7 to (iii'di *77^) m^iKTi n'nii nn ,oinnn pji'3 dk .7 

(•p3 773) 
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.D'3''7in n 3 ne;n tai ,n'7'iio ,00 oid “ivy nnia iniwj'? 

4V ,0.8W :di«/t nnnNn “jyi 5V ,2W Diiyi TiiaivyK'jn Tiniin 'jivy *iv 

. r=20 Ti'n'iDH nniT^nni 20V n'a'jion n’'>o 



:ni~iainn |n ~ie;/o ,|n''7y Diiy~)'7 oNJina Viys*; tu’iid' nnian yaiK dkh .h 

('pi 3) .pni 7 it'7 it noa .1 
('pa 3) .pna ?it*7 it 'aapna .2 

n'N* nnian ynx ‘idw "iniiyi'ny o'aonn *73 ai .•‘iniyn "lAyn laDJi .a. 

('pa 12) .|n''7y □le/n'? ONTina 

.laoni 'laynn tik oo'iiy 

('pa 9) .jiaiDiyy ‘lAyna naniynn TAin nminn jik ae;n .a 

0.8w ^y) nnx n*iia n9i«ya 'a c^'yoa niiAne; '7Ayna .t 
?^ aiy'ji 0.8w 'iw n'liyn mian da DNn 
('pa GVs) .(n‘'7y Diiyinn niaA nnn'ia niyKA nonsya naiavy nan) 
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iTiNN yAT ly 1 aiTN*? p'p'jnn “je; no'33n yAin laye; inrn p-iD tin ae;n .i 

('p3 8%) .4 HTNn 


1 


174 








niD '"y n jipp nuiHT\ 2 . n'7yn o-iin m mom I mix ,R mnAmnw t*?!*! oin 
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nafixna omn Jiyian I'anm namyn ia-x ix lop .“i-ta F tjiah man oxn .a 
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('p310 ) .t=2(s) yADa F ‘/e/ iDny 

(•pa 6) ?t=2(s) yADa laii'D mm ddth nnxiy -nn n 
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. R , Q , Co , d , A ro'ama 



(’pa 8) .nM"Jin ii3iynne/3 ,po9nn jitao inw*? "japn '7y |yonn tik K^tn .k 
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(•P3 4) 
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:''7n«;nn 'aK'ataoiDn inn .a 
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('pi 6) .D'KJin aivyn iniya "iriaie/n pni ?50mA 

-ry D'nnn -riTn'i “laionn nnn-Tn'i TWDnn nx -iiDn*? '-id nnyy*? w nn .a 

('pi 6) .D'KJin awn mrya ^naiwn pni ?10V 

-ry m'-rn oinn "rya DiT-an*? trk ,'i"in Aionn on'vjon 'iw D'DDinw anx*? .a 
' 7 Ayna djiik nnann ,10V ay na'an oinn “jya nnn-an*7 'nyni, 50mA 

.lo'iyana airmnD 

('pi 6) ?R lAin niaAiJin -id'd*? 'nn .V=10V , I=20mA o'Kan Dn'WDnn 

8 



,njin-ani oar-an narya aian*? |n'i R nyia* h*i niaAinn *?iii naay hn .n 
aKinna ik ,1 o'linna aKmna ni'n'? "iid' on'WDnn “ny aia-nn \dih o\uko 
. Rv-i Ra |ni niyia* nnnn am oarn an ni'iaAinn .2 o'lyana 



('pi 3) .□•‘JAynnn anx "raa R m'ana nyiwn nyaii nnn aaon .1 
no'«i nD'ay 'nni ,1 "lAyna naKinnn aia'nn no'w no'ay 'nn .2 

('pi OVs) 72 '7Ayna naxinnn aia'nn 
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* « .oOOOQ miiAinn^ Ri taalSOV i'iw n">oniu nnn 

nji 9 = yA-»a ,pn ^nx '7 ,' 7 apn ' 7 w nN' 7 nn ijii-yo 7 y hao S poonn n-n n’ynjia 

.poonn JIN Tn'jrin 
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.inrn 



('pa 5) 
('pa 5) 
(‘pa 5) 
('pa 5) 


ro'Nan □■‘j-TAn nx ae/n*? 'a D'wijia (ynT)V!;n .x 

. Ra TAJH nnAAnn .1 
•Timnyiap .2 

. ^ .C ■aapn'7Q»|7 .3 

. 1=0 yA^a |iyo n*r» la,*!/ •n'lnjinn |yunn .4 


Dipy “japn n'n Tn-yjin oxn ,Ri iaah in p-i n-iyya nn-n npnon I'l-x .a 
Dipvn Jix iJiiann*? pnyn - p ox ,yi-rn -laon - x*? ox ?nAivy 
n'nw ,Dipyn ■jiy a-iipn 0lD^«; d-ty nD^yn nnixa loini nipnn 

('pa 8) .Ri TAA oy '»apnn 


,ii;ufjri J 1 II 137 niiv!/ nsnDn *1*77111^ Ro 

(,71 5/,) .laon ? im pi n-«,vi nn-n npnsn i-i-k ,r, inn 117 main nn-niu 
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.yiT I3'N lan'ow q |yoni m non -rn?< '7 d'7w ,D>p'i7‘7n 'aw □•ama | 

,Q 'mipa ivon '"y ixiaw ,E '“jniyn mw"? nnin '“jAyn ‘ii’acna ya p'p'an |_| 

.'h D*v!/-»Jia iKiJinD iaii'31 ,inipna yiapn 
.'a D'wiJia nxmnD qmn nxinn laiioiy ,B thk 'oaAn mu'? nnin ya 'aw p'p'in 
|iio -TAa V n' 7 -riAvy nn'nna R ooi'-nw D"'7Ayn D''7i'7ona D'ya □•p'p'ann 'aw 

.|iywn 'Ainn 



-ixmnn •'anwnn mwn j\h nxi'n 'n-ripan |yonn ■7W lan'o inn (1 .h 

('pa 4) .pna ?'k n'wnna 

mw*? nnin '“jAynn 'Ji'jona yan p'p'ann ‘iw |yonn |n'o inn (2 

('pa 4) .pna ?''7nwnn 

iNirinn 'oaAnn nTW*? niTin •'jAynn 'ji'aona yan p'p'inn *7^ lan-o inn .:a 

('pa 5) .pna ? 'a D'wnna 

D'wmai “ixmnn 'ji'iona yan p'p'jnn nn'nn ni< E,R,m.q JiiyjmxD. Koa .a 

('pa 6) :h 


Q'wnna. nKinnn ‘n'jona yan p*p*inn nn*nn jin B,R,m,q myatnNa Noa .t 

('pa 6) .'n 

:dn D'p'p'jnn •'ji'jon jjn nNn .n 

('pa 4) .q-rn qm*? win DEF nnipaa 'oaAnn mwn iii'd .1 
('pa AVi) .n^inn TDinn \n win ABC nnipaa •'jnwnn mwn jiio .2 
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2 -jiD'n •'71 D'yj ,CD-i AB ni’j'^pni iNn nonw niD'^iin jii'j'on •nto “iw puK*? 

.R inmiTini L oin '73 tjik .m‘7*o7i'7 o'ax'j onw DO'' 7 in jiioin 
(D'wiJi riKi) .ABCD nn»;'7i'7 ijii'diw ,B thn 'oaAn htwi n'lxn naiyTin *73 


R=1( Q ), B=2(T), L=1(m) :o' 3 iti 3 
.i n'3i ‘77IA - Vi 'an'n oinn nn'nn nn hyyi D' 7 <an (a-n) onpnnn inw ' 73 a 

.mr 03IT H*7 oinai 8(ni/s) *i\u rtyi^p nn'nna n' 7 Nnei ya ■'aKTau/n omn .k 

(*P3 7) (1 D'«;-»n) 

|ii'3 lAa 3(A) iw mr oiiti 8(nn/s) “ae/ iin'naaa na'aa* ya '' 77 < 7 au;n oinn .a 

('pa 7) (2 D*i4;3ii) .|iyv!;n 

|ii'3a 3(A) “avy dit qiiti 8 (m/s) nyiap jin'naai na'aa* ya '* 7 ?<aae;n oiaan .a 

(’pa 7) 3( D'e/nn) .|iy«/n 





nn'naaa na'aa* ya '‘awaawn oiaan .R=in iniTAanni!/ TAa D'~i3.naa nioiaan pa .t 
inaa .(4 D'ljnn) 2.5(m/s) "aw nn'naaa na'aa* ya 'aaa'n oiaani 4(m/s) "ae; 

('pa 7) ?-rAan im mirn Dim 

, '•aa<aaiyn oiaa'a ^nnvjn nain* R TAan dn nanwn 'T-'a -inaiwn own .n 
(pa SVs) .paaa ?(5 o'e/nja) DTipn «i'yoa 3 D'aman nari 
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9 "i9on man - niiiiwTi 
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10i9on in^n 


i 


□nainnn '7ai7 nini*? 'aw nr ‘iv nr D>‘ 7 'i/Dniif rtD'Vjnrt no -rrni a ,'io'31'anna 
muaniMa n' 7 'pe;n 'arKn J3?< D'arNni *7^1711 jiini'? Vy niinn jik o'av/n ,nnn nipn'? 
D'Hiim Jiini'jn -iwto ,ipvjn mi'w '?»»; Mn*? ny'An JiDiynn nrin “aDi .ni'aipiyn 
(n' 3 T D'ape/ni pn-rian jnoinn) .Wp I'apii/ni A ni"? ■73 now .d pmn mita 



niTNnn n'7ii7wnn ‘jpvjn tik nNnnn ,t3d*7w T3An ^apnn riiT'Tnn niK^in *9 * 7 y 

.'7ai7n '7y '7y9inn nnnn yian '?«/ n'xpaioD W 




l'a '7 W I'l -iwpn TIN -iNTian |l•ll•e; iijid .nTinn niMyin '7y nnnon*? •‘i^n .n 
(’pj 8) .Wo,d,A,Go:D'*i-rAn niyatnKa nr nwp woa .V^ 

TJ<n 3i7< ^nin ^iiAn mw iHTipan niyw ‘7w ri'' 7 p'T'Dn niynwnn Tin 

('pa 5) .pna ?oa?<n 

('pa 5) ?TiAn yi9'w iiu ji''7p'T'Dn niynwnn 'nn .a 

DNi Wo JIN TiAn niyafnNi Nun , 200(cm)^ win inw ni"? noww yn* dn 

('pa 12 ) .d pmnn 

I'lA.pn nini*? I'a. *7n '■aDp'7X''r nnin D'O'aAn ,D'aTi?<n n'a'pwn 'aT7<n i:a a^no. .n 

(•pa ZVa ) .pna ?-nn in n'ayn ji''7Nnwn ynrn onh 
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R TAa*! noa oya nain r n'n'ia nminni € n"ND •'jyi D'nr nnn jinipn nvyiVw 

.2 D'wiJia *iNmn3 i'‘7k '7*apna oyoi ,1 o'W'iJia, iNmnD 



.R , C , r iD'jma 






r 




('pa 8) .D'n'ui^Tann -rnx -nay R -lAan laT laiyn Dim niaxiy nw Koa .k 

('pa 8) .2 □•ly-iiaai 1 o'wana nnipnnn inn ivf o'ptnn nnn jik Koa .a 

('pa 5) .pna ?2 'aAynau; o-arnn *7™ 1 'lAyna oarn n'n* 'Kan nT' 7 <a .a 

('pa 5) .pna ?2 'lAynau; Dart niie; 1 Wna oarn n'n* 'Kan nr'Na .a 

•awa niie; n'n* R TAan 'aD 'ly nnnne; 'aaa r 'ny laay ni'n*i iny nn .n 

('pa TVs) ?D''7Aynn 
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T\H D>mn l•nlnl•7 |.a .imnn rn'i nini*! -yip Ve; |■7la■p ra jii-jjin m-pn -inyV 


|ioip ni*? D'O'iDn ,‘7ia'p jiTTn*? 

('h riNi) .nini^n ca tok ni*? 


:Nan 'loon 

liiDnn ■nin-a"i'i nainnn ^ap 'jw I'jimi'? pa 

.n n 1 I'aiyi n”o 10 ly'jiit "iiikw 'yian 
□■9‘oin DyD “jDai .“lapn ■jw “iia-pn nw amm 




.|iuipn Jiini*? aoon *7V!/ n'stpiiDD ^la'pn *nif ^J^A ouity .k 
(’pj 5) ? e^-iAH Tmn awp ht'k ' 7 y 

(Vi 5) .(1/n) iioipn nini'i i3on •p'Tn thk ‘ki ri'xpiis} ■iia-pn ■!«; ooiw .a 

•71IJ nr-N i-sii ,|,oipn nio'D loom lia-pn ra awpn j,k a«nnn -lo-a oiwa .» 

(8) .<TiAn yio'u/ Ascn ''ip’T’9 

(p5 85) .|ioipn *7vj 'ori'n nop*?^'^^ yiapn nw xxn .i 

,'aiy iniN 'jya -rnN |io-»p ni*? ojAin ii'n dn ,-mn aAa “jia'pn-Tn mm n'n nn .n 
(’pa TVi) (‘a D'w-iri nm) ?'7apn ni"? nown ii'xnn Vw "aiiAa "laN 

'2 



197 
























nini-i .iw |.a -niwn Tnx .■7n«<n mwa yxin +q iij,o'ni m mona p.p'jn 

Q DiTaa pninni V nini' 7 n la nnnn 

lionn ,B .own nie, ..‘i.Van nrtn lyw ,X niiD m p.p-inn 

.•yapn iiini'i |a •?« y 'jy/ nuD -|n -nm t«i aia-o -xn yxan ,t]Tn -inyn*? ax-aa 



(.p-p'inn *7y ■jyiDn Taon n/< narn) B , d , V , q , m iD'ama 



(’pa 6) ?'7a,7n nini'? j-an mx'jfa p'p'ann nn'nn -nn .k 

(’pa 8) ?p'p*inn * 7 hj nyiann oi-ti inn .a 

ni'an j\h any p'p'ann aim* 'ai'nn ni'7nn nnne; yAan inr .ana aiaya .a 

('pa 10) ?'ai'nn 

yAan .nyiann I'lnna 'uaAnn man naiay -nni •'yny/nn man naiay -nn .a 

(’pa SVa) ?'ai*nn m' 7'7 arm p'p'inmy ayi aiany;n 

DA aaiei n'n mm'an I'a dk .D'naipn D'O'yo*? Tnaiwn mane/n I'.a ax'a .n 

naiiov; ’ijaAn naw 

(’pa 2) .p'p'ann nyian pioa .1 

(’pa 2) .p'p'inn nyian iii'a*? aAian praa .2 
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45® 

B=0 


ni3:i in o'onn jii-iim o-pny niiw mwa ^iDDn ,abc inw jiwina om 
.4T mnjfiyw thn -own mw .•pow niw-na xjfn'a ,ab=bc=0.5m lo'oa 


u'7nyn yAT JjDa. onjfi' nioinnw ^Donn oinn ‘dd • 7 y yj AB nwinl om 
(D'vynn nwi) ,ab y'7j{'7 "lai?!!! c mipDa nnnna n-n omn t=0 vm . cAB noo 
Jiiomn 52 Vvy nnix m-n-V jinAajin .V=0.5m/sec n-j-rui nyiap x-n omn Jii^nn 



.X=0.2n/m 



yAia I'jTiA T\H awni inrn .TxpjiDD oma me/mn -lo-a ons/n .n 

{'pi 8) .t=0.4sec 

.t=0.4sec yAna AB oma laiio nxi D-irn nn^^iy dn ae/n .1 .a 

('pa 12) .pna ?irm5fiya yiap oma oarn D?<n .2 

(pa 6) .t=:0.4sec yaaa Be laai ab "|aa aaiyn Darn Jinxiy jin awn .a 

,iaii*a JIN |"j{ .naoepn nyiann jin o'^p*? 'aa own no wiaa yian aaon .a 

('pa 7 V 3 ) . t=0.4sec yaaa I'aaiA jin awni 


199 








10 iDon man - niniwn 


— 

H 

W-W„+(^°f)V^ 

d 

.H 

.nPn ‘jpv/n 

.a 

SqA C 


d' "d 

.A 

Wo=0.5N; d=2.85mm 

.T 


.n 



H 

■liDn ne/p 

.K 

.-iw -jwp 

.n 


.A 

d n 

2.21.10"'®=^^^°^=yiD'ty 

d 


2.5~ 

.7 

154.8miF 

.n 


E 


l = 


R+i 


,l = 


3e 


R + 3r 


e-lr=e(1 ——) ,e-lr=e(1-^:^) 


/? + - 
3 


/? + 3r 

R>r 
R<r 
R=r 






(A 

(T 


0 


E=0.04V £=0.11 .H 

l=0.367A .1 

.p .2 

lc=0.262A, lab=0.104A .a 

F=0.02936N .1 



n 

V = j2qU 

.K 

V m 


R-I 1 ?^ 

.1 

” BV q 

2 dj2— + 

V qU 

.A 

0 

.7 

.nnTiv!;n I'n /<'i (1 
.nisnuin I'n ni (2 

.n 
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11 iDon in^n 


.R 2 noi'-nw nniiD n9''7p nma Ri noi'Tivy JinnD nD'‘ip 

.+Q 'mipa liio'n la Natnae; O <)nii£;n tdiji jaiD''7pn •ne;'? 
•‘zniyn ivo'na naivo ii'aijcnn nD''ipni ,+Q ai'n ivo'na naiyo irwaon n9''7pn 

.-3Q ''7''7iy 

.y*iin nninn ni'iiyy niD''ipn 'nw 




a 


ni9''7pn 'nww ,'7'7iDn •'jnwnn nTU/n 'i-ria nx .■i‘7Kwn 'aina niy^nNa Noa .k 
('pa 12) . A,B)C ni*ripan nnN 'jDa on^i' |yonni 

niD''7pn 'Jiiye; ,'7'iiDn ■'ine/nn “jK'ataoiDn jin n' 7 J<»yn 'ama jiiy^tnKDi Noa .a 
(*pa 12 ) . A,B,C ni-ripann nriK "lai Dnjfi* |vonni 

('pa 4 ) .pna “ina •'jnwnn ' 7 N>a(aoiDn niD-'ipn 'niun it-w "ly .a 

R3 pnma jiK^nan ,a mipan +q 'mipa lyo'n inayna Ji'aix'nn miayn 'nn n 
('pa SVa) ? TDnnnn R3 pn-ina K'n oa iiMatnan ,b mipa*? jDinnn 
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e=12V rtw n">onv) nnn iipn Wijn ••7ni!)n -iMn ixm tjo-?!!) o-mna 

o''7''ni D‘Jnn nwrtw .dhji nwnn ,r=2n n-n-ion innainni 

.nn'3T DnnAjnnw 




('pj 6) ?DniAO Sa-i Si Q'ATinni nmo S 2 twKD D•p^^n nnn inn .h 

.S 1-1 S 3 D'Annn nK D'nnioi S 2 Annn nx d'iaio .a 
.«•, -.aimne. oar m.K alirnn laa a.ai,. n.a».«. .R 


Cni 4) 


(niAO 1KW3 S 2 Annn) .S 3-1 Si D'Annn n^ da d-iaio .a 
.pni ?n3ne;' k*? ik ,|Oi?' 


('pi 6) .D'vynna nianionn B-i A nnipan pa nnnn nx awn .2 

(•pa 6) .D'wnna nnnionn C-i A nnipan pa nnnn j\h awn .3 

(•paSYs) .B-i A I'a n‘ 7 ipwn ni-TAannn nK awn .4 
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•Nin 'lO'in JIN D'y^an mow I'l*? Jiini*! "iw I'jia’p I'a ni'inn in'pn iiut*? F” 

|io-»p ni*? D'ooDn .“Jia'p nTTn*? jiiann ■rrin-a-i'? -lainnn ,'7ap 'iw I'liini'i pa “in |_^ 

.n"n 1 luiyi n''o 10 ly'Jit iiinw 'yirin 

ni*in nirn '"y ' 7 apn * 7 ^ mow jin o'lwn oyo “jd^w ,13 *7apn "iw ‘jia'pn jin D'Trin 
.jimi' 7 n mw ‘7W nsmn nown Nin “japn nowwD ,|mnnn ni*?*? iron' |l■‘7yn 
jjN iwn*? ni 3 n'ri'w ,n**o 1 * 7 W pnm^ d'oo |i'*7yn ip*?!!! Donion iiOTpn ni'i *7y 

(D'WtJJ HN-i) .no'onn now 



:nN^n n*73LO^ Jiiniwn ninrnnn JiiN^m 


1 

1 

1 

1 1 

I looH 

1 nD'Dn now - A (cmi^ 

1 

1 ss.sn 

1 ^32 1 

1I 

\j2iji 

1 •iia'p - CtuiiFi 


I'jia'P pa ni'7Jin -aA*? -jjjjpon mn mown "jw n'SfpiiDD ‘7ia'pn “jw hia ooiw .n 
^• j ,3 6) ?mow I'a*? '7ap “iw 

(•pa 6) .pna ?‘i"»An yiD'W AX"n •'ip'T'D 'jha ht'n .a 

(’pa 8) ?|io*»pn'7W er'on'n •lop'iN'^n yiapn TIN Naen ,a 

I'n jimi‘m la axnnn n"o 5 nam* ni* ir'iyn ni*^ on .“na-pn -tn mi* nn .i 
(•pa 8) ? |ionpn ni'i miN on'a'awD ,D'ODm 

IN |op jVta 'iia'pn DNn naon iniNnoian “ly n*?! Moonia niapoifi “jy ooajina .n 
(’pa SVs) .“Japna D*nT jami'i •‘lap 'aw onann iwna nanwn n*? 
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Ii=l2=l3=l: D'‘T miT inN 'iDaiy □•' 7 'apn o-Dioa-N o**?-!! nwi'iw i^i 
.a ly'jx niivy w’jiwn “jw l'^lpnp T*t oniiy s_J 

a jfiO ,I '.D'ama 



nwsnan ,0 miiiaai 2 -i 1 o-'i-ian -"y nanan ,(|iioi 'oaann nTwn inia .k 
' cpj 6) ?2 -11 law pnnnn yatnKa 


inn a 


('jja 10)?0 mipaa D'‘T''Tin pwi'jw '"y "Jaiian (|iiai 'nia) 'oaann mwn 

D-w-inn -iiwn imn V Jin-nna 0 mipan nyinn ya ponD .a 
’ ?i''?y ‘lyD'w (piai ‘nia) 'oaann non inn 

(’pi 8) (V,qp,mp :D'yiT) 

ID IODT D-IIT o-i-r oaw ,D*V-Jin nwi‘iw‘» ‘»apnn -yan •j-ti opnl w p-n .t 
' ’ gy,) 7 oDH^t niiw n'H* 0 mipai 'oaann nTwnw 
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I 

I 


D-D-'im JiDnn *09 -aw V=2m/sec nyiiip nn'nn:i p-'jnn T'ain oin 
□ni ,l=0.5m D'ODn |a pmnn .'poiKn niwnn oy a=37‘* jimiti o-ioan .□•‘lapni 
•,«; ;.‘ 7 n«;nn n.^nn .umaian -.on 1m ."y ooi-lyn onmia^p:! 

.ii'lyn n^pnn d=2m pnma oinn t=0 ya-ia .R-0.2Q oin^n 

nlyn 'dId laii'Di B=0.1T miaafiyw .thk 'oaAn niw -|ma n-iatn Ji3-.ynn Id 

{'h □•m'tn riK-.) .('poiKn -.iwnl laiKraa) 




la n':ci 7 ii 93 .lonnn ’oai oinn •"»i oinnn ,♦ -oMnn noa'j nnoii aim .« 

(pa o) .|nTn 

oinn DWKD ,'1nwnn layna n-iwinn n"KDn 1w laii'D nni iIiia nn .1 .i 

(’pa 4) ?y 9 iwnn ‘aiwnn Tiina ya 

(’pa 3) ?oiiia (iii'Di 1 *iia) mwnn D-irn nnaiiy nn .2 

(’pa 6) ?yan oinn 1y ‘oainn mwn 1*y9n«; (iii-di 1^^A) non inn .x 

yDiwnn niwnl aat'aa pon nny wni ,ii1a -oaAnn '' 


i1 nn'ne; itI niiw ik naop ,n1iiA n'nn oinn nyian nn'nn oxn .1 

(’pj 6) .pna ?nyiap nn'nna ya xinwD 


inm 1w n-aipaiDD nDjann -ooi oinn '"y nmnn 'oaAnn nown oxn .2 
iivynl laixni n'n mwnwD .lipnnvy ml niiw ix lop .Im 

(’pa 6%) .pna?'p9ixn 
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.n'jyn B = 810 -'- .h 


a 


a=74° 

.•' 7 '' 7 ein X-n Tx'i “lyn 16® n'liTi 


B = 8,32 10"’ — 
a 


F = 8.32 10 


-7 qVI 


a 


.a 


.X 


,iK .qinn njiinn |iioi 

.c\-fn 'iH nn'iD pioa 


.ai'nn X-n ts 7 nnnn 16° n'lira x=0.24a 
,*7'7i«n X-n tx 7 7ipn 16° n’lira x=0.24a 


.1 


0=0.08(1+t) 

ll 

.N 

e=0.08V (1 


,|iywn pioa , l=0.4A (2 
.n'jyn F=0.016N 

.A 

.naop (1 

-T 

.'nx (2 
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12i9on man 


,ri''7Avn o'y^tan .tom "id -q |yo'ni m non •'7ya ,D"mripi o'p'p'^ri 'aw 

(D'e/nn nm) .+q layo'ne; p'p'^n a'ao R noi'mw 



K , R , q , m :D'ama 



D'P'p‘»nn 'awn "rnK “id “ly "yyiDn ,(|ii'di *7Tia) '7ipwn •'ynwnn niDn inn .k 

('pa 8) ?D'aaiTionn 

(’pa 6) ?+q lyo'nn "ay '7yi9n .'aipwn •'inwnn niDn nn .a 

('pa 5) .A , B Tii~ripaa ''7nwnn mwn |ii'd jik |no .a 
(' pa 6) ?n3iyna mixKn Ti'‘7nwnn n'AiaNn 'nn .t 
(’ pa SVs) ?D'aainonn o'p'p'ann nn'nn 'nn .n 
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~tMinnn '*iynynn *7Aynri |im 
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■oaAn me; k*! in 1 iiTKn n‘7'nji lyia*? '7'nnn oinni F 'poix niD □■'7'yDn 
•3e> 'T *711 i^ian .iiwn*? “jaiNnn ,82 T'nx 'oaAn mw nivy in 2 niTKn 3 nK 
naiNnn ,63 thn 'oaAn n-riy -nw m ,3 -iitk*! nion*? ,"«iTn yj\V' laii'Ai nioinn 

.’’'l-r'7 Y'nn" niwnT 

R=0.8n, X3=1m,Xi=X2=0.4m, l=0.3m, m=100gr, F=2N :D'ama 



X 

X 

X 

• • • • • 

1 

2 

3 


X 

X 

X 

• • • • * 

1—►f 




X 

X 

X 

• • • • • 


X 

X 

X 

• • • • • 


(’pa 6) .2 htn' 7 mo'aD yann oinn jin'nn tik nwn .k 

niTKn oinn layianw nnann 2 niTNn myiann 'oaAyan non pioi '7-riA inn .n 

('pa 8) ?nni 2 tp K'n 2 

(•pi 8) .02 'oaAnn mwn nnjtiy nx nwn .a 

n 5 -iK niHinn 'jjw yiT dk .3 iitKi mvimi 'OMnn nun pioi -nu inn .i 
('pa 11 Vs) ?nyinp nsHwan K'n 3 niTKn nyianni o.osec 


235 



















16 i9on fnan — ni^ieiTi 




□ 

e=12V 

r=2a 

.H 

22Q 

ion 

.Jl 

2.2A 

7.6V 

.A 

1=0 

U=12V 

.T 

1=0 ^ 

U=12V 

.n 

l=6A 

U=0 

.1 


“TI 

0.0314N (k 
0.0263kg 
0.0385] (a 
0.123N (T 
0.0831 j(n 



LB , 

11 

n = -/ 

mg 

LB 

.K 

mg 


( X -*1 Y-n) B= 0 . 04 T 

.A 

6 

.T 

.'OiAnn mwn |iio hk niDn*? 

.n 



236 
















17 i9on inun 


pmna B-i A Jinipia o-yi^i? q=-2.10‘®c onn TnN "jd |vonvy ,d'30|7 DniiD 'JW 

.nrn nr 0.8m '7W 



.D'lyonn i-aw pmnn n-Jtnna ,D mipaa •7K'3{30iDn hn awn .k 

('pi 6) .D'lyonn 'iwn inx “jdii 0.8m *7^ pmna nNJtnin ,C mipiai 

.Q=+6.10‘®C “jw lyona |iyon ,50(gr) inonw hid Dmnwn C mipin 
□'•'invynn niniDn on it jiDiyna D''7yiDn D'T'n'n niniDnw nnina 

loniTDn I'a □•'jyiDn 

(’pi 5) ."nniw la yjia amn nuiKn “iw niii'D jiki n'laiA i\k awn .a 

0.4m "iw pmna TiNiniin ,E naipia anDn nuiNn “jw niiio r\Ki n'lau nn awn .a 

(’pi 6) .D mipin 

'Piy naiiTia iJiJtiKTi 'nn *?D mipia a^iy MinwD ,an3n jin'nyi 'jaiA nn .a 

(’pi 6) 

(’pi 6) ?E mipia aaiy NinwD pnan nn'nn 'laiA nn .n 

nuiNTin ■'laiAi •iiio'i on"nn .D mipia aiayw an^*? aiaDn nyiin nn ann .i 
(’pi 4 V 3 ) .o* 7 ninn oDaya □"‘ixn'i'ni on p'ni □••'yn'ODn on p'n .nia'nnni 


237 









e=50(V) n"»onw nun iipn lai •'inwn "lAvn xiin TJo'jvy o'^y^T»^. 
.10W/40V DiwT n'*?!! 'a nm ,5W/10 V:diw> n''iy 'x mii ,R niriwn ^Al |— 

.nyiap mi3 *73 *7^ nnAannn *3 nin 

.nn'AT "tipnn ‘7«; ii'n'iDn nnAiunn .Ri=60O nnAinnn 
. in''7y DTtnna nn'xn nnun •tivjv yn* 



(’pa 8) ?CD nnipan I'a it'ki AB nnipan I'a nxatna mia it'x .h 

'>in'‘7y Dien‘7 Dxrna nn'xn nnian ‘iiw la aarna R lAan nnAinn -nn .a 

(pa 8) 


jao' 7 Dan nxn iinafiy oxn ."noawa" CD Jinipan j-a inainnn mian .a 
(• pa SVs) .pni ?nanvyTa x"? ix lopn ,'7^An AB nnipa pa nxatnan naiann 

TXJ 1 B-i A I'a mainnn mianvy v R lAan niiAann ni'n'7 n3naf nn .a 
('pa 6) ."nDawa" D-*? C I'a laaainnn mianw ■anx‘7 n''7y Dnyai oxnna 


.inip'na 


ni 9 * 7 nian nnian oyone; x‘?x ,''7n«inn ‘lAynn nx wrnn D•a•D^»a 
(*p3 6) rinunn nnK io. Rmin 


.n 


I 


I 

I 


238 























.nTn*?!! nnaaw •'inwn “lAyn iKinn 'k □•w’lna | ^ l 
mnAannw taj ,C I'lii'pe/ 'lap ,10V I'lw n"KDnvy •'jK'-r'K nnn -iipn 'jAynn j 
.nmT.-i'i nan'3 Diii-rAinruy mr 'Tni R2=2000Q mnAJiinw taj ,Ri=1000Q 
n^i?) ‘jipn UK np"»£) pn inK' 7 i ,(x-3. yAa poonn naip) “iipn hk niyo m'n'inn 

.('k D'wiJi nKT - y-3i yA3 poDnn 


e 



DKnna m'n’ann ^oo^^y iniK ,t '7w n'xpaiDD Lnl “aei t»a ikhw TaD*7vy 'a d'wiji 



DiT*? IK ,Ai D^T-^n^ '"y iTn'iv!/ Dirt D'Knn*! 'iiyy 'a D'lyinaw *iiAn dkh .k 

(•pa 6) .pna ?A2 Dirn-in'"y Tin-aiy 

(’pall) .C "aapn •jiAi'p riK awn .a 

' 7 apTi'vy ,iw'n ipn nipn oioiiy □•win'? ^oini ,’a D'vyiJi iik ijiiann'? pnyn .a 

('pa 6) .|inan r|iAa iKinn la'KW oirn-Tn nay 

?'iapn '7W np'ion T'lnna Ra TAaa minnwyan Dinn nini 'nn .i 
('pa 6) ? Ra TAan *jvj miiAanna n'l'an it dir nini okh 

K'n *7apn rk nayo m'la'jTinw inK*7 dk .Ra lAaa nnnnwnn Dinn mm 'nn .n 

m miK ni7iD tki .I'mni'i pa pmnn rk D"aw '9 na'opn ,'7Aynnn irik npR'a 
' ('pa A'A) ? lAan 


239 




















mAon *7VJ naiJinjin nKxni ,B=0.5T mnxivv; .ttik 'OMn mw ^ina. 14! 

.L=12cm n'lei nnx y'lx TiiKW ,n'Uian ■_■ 
.R=2Q n*7ipwn nniTAinni ,m= 20gr nrionw n'i'iion n^Diin niAonn 
•le/n DTxaiWD .niiTiKni niynT niiw D”iTNn *7W ^n^< Txa ' 1*711 •*7n«7nn *7Avnn 

(D'lyui riKn). 1.5v n*7'7ion n"KD.71*71^^10 



?iaon no iii'Da *71119 'OAAnn nonw hit oh .'oiAnn mvyn |ii'd inn .x 

('pi 5) .pni 

('pi 8) .D"iTKnn *7iy n"3«;n vnra nniinn n‘7ipiynn “ipiyn jix awn .a 

•TDa ,D"iTxnn *7W n"iwn iinrn *711 n'in*7 wvy ri*7ipwnn *7pwn nx awn .a 
(' pi 8) .min iii'D nx D'JDin -iwxd .o'lTixn pn* D"iTxnnw 

1 - 13:1 QiijTxnn "iw n"iwn ynrn "ly n'ln*! ww n'lipwnn "ipwn nx awn .a 

;-iwxD .D’lTixn rn* D"iTxnnw 

.■ii* 7 nnnn axnnn -Dixn Txn a-ao 90° -a mAonn nx n-aaion .1 

('pi 4) 

•n'lnnnn axnnn 'Dixn Txn a'ao 30° -a mAonn nx o'aaion .2 
■ (’Pi 4) 

D'OiAnn I'a oip'nn n9*7nn '"y 'oiAnn mwn nx o'DDin .3 

('pi 47#) ?(D'wana axinnD 'lAynn) 


240 









5 


• L =20cm 

-niw la ,V 


oinn i->iK .T\ty^in ni'j-on mw •7vy id-iik*? yyn k*?*? y3 AB om 
=5m/sec *7W nyi3.p nn*nni rt‘7Kn<t/ yi oinn .R=5Q iniiAinni 
.nin -jm '7K mioi B=0.2T innJtiyw .‘oaAn mvy 
(D'wnn riKn) .82 -1 Si o'poon onainn Dioinn nwp "ik 
. o''i"nn *iv!/i 111‘7'onn “iw JinAannn tik nain 


I 



I 

I 

I 


- piniJiD p»;7oonn '3iy "isyyo .k 


inn - p OH ,ynn pm - Hi dk ?oinn nwp |'a n"KD “isn dkh .1 
' (’pa 4) ? l•J^lA 

('pa 6) .pna ?oinn n"iiK*7 mr naiv own .2 

pna ?'T"nn nn-nna omn nyian nx □"p'J ni3 wm okh .3 

(pa 6) 


- nino So niAo Si noonn ntyiQ 
(’pa 4) ?'ai*n lyo'na |iyo oinn “le; nxp nrx .1 

?oinn “yw nyiap lan'nn "ay iinw'a '13 ni3 wni Dxn .2 
(’pa 6) .non i^ iaii'3 nxi I'aiiA nx xain - p ox ,yiin pna - x*? ox 

(’pa 6) .'a^nn pDon*? niiw oirn Iw '* 7 nvynn paonnw nxin .3 

- piiiao D«poQnn 'a^y i\y?<3 .a 


.PiiA nx awn - p DX 


,yiin pna - x*? ox 


?oinn nixp ra n"x3 laiia oxn 

(’pa 4V3) 


241 



















17 "iDon man - niai<gm 





.AB nnipan pa iiKJtna 'a 

.H 

13.3Q 

.a 


.A 

40Q 

.1 

73.33Q 

.n 



E 


|j_ 

0.2V (1 .K 


. Y-*! X-n .K 

K*! (2 


0.245N .a 

K*? (3 


0.155N .A 

B (1 


0.2N (1 .-T 

1610-‘*N (2 


0.238N (2 

F V=e.|*810-*W (3 


0.155N (3 

0.2V .a 




242 




















18 "iDon inun 


n'-rmi? np TnD^lDw “ivy Tioni*? miopn oin*nn nKjfinD D'o*79a □•anop'JK 
•jin nini*? ra “in o'ojdi on i 2 «Kinvy .V nnn mrya o'jfNini ,Ti/<n nipnnn 
. Vc nnn nipn *»< oniinn ‘72pn uini*? .on-j'aw ninn yjfnxi 

.d nini'in I'l pmnni ,X ni*? 

miiii .-japn nsipn L pnina tcmr, loni D'yAiBi tai7n |n o-k!(I' D'lnop-Txn 
.-|onn yxnKw D pmoa nKxna lona D'inup‘7Kn *7^ ny-Aon 




(’pi 5) ?‘ 7 apn nini*? |'a ' 7 K D'3nop'77<n o'OiDi nn'nn it'ki .k 

(•pi 4) ?‘iapn nini'j I'a D'lnop'iKn lyi inr nna .a 

(’pi 8) ?' 7 ipn |n DJiKic yAia (y) D'inop'7Kn ‘iw nnonn m'n 'nn .a 

n'lnop-iKn IMO -lapn ninil I'l 'jn o'jnop'7Kn no-ij Jl>^n ini •■>»’ •■' 

( 5) f lOJjj. 


('pi SVs) 


:Min D ii'‘i‘ 73 n nnonn m'li*? 'lO'unvy nj<nn .n 
o\ n=n R./VcA/V rx/d)* (L+0.5X) 


.pni ?Y 7 <mn p'p^nn Aioa M*m D nnonn pmn own .i 


I 

I 

I 


243 



















S 2 -I -»iAO Si "iWKD ,mT nnxiy nnix *Jit d-ith to mm D'wtm ^^tlnnn 

(D'li/m nm) .HAO S 2-1 nmD Si ivjndi ,nin 9 
.nn'JT Dim in *ivj nm'iDn nmiJinn 



82=1OV 

r=2Q 


('pa 8) .R TAan nnaann jim awn .h 

('pa 8) ?HAO S 2-1 niJiD Si awjoi .niiiD S 2 -1 hao Si iwkd ,Vab niinn inn .a 

('pa 6) ?DniAO D'poDnn 'aw awKD mrn in mi* nn .a 

('pa 6) ?DniAO D'poonn 'aw awND Vab nnnn inn .-r 

?n'niAo D'poDnn 'aw awKD .nnipnnn inM *73 “iw o'pmn nnn inn .n 

('pa 5%) 


I 


I 


244 




















S i 709 n niy^uKi ‘lap ■?<!» npnoi nvvo iiusNnn .•'iniun •7wn -iwnn 'k o-aini 
n.n.« nnnn iisni D-iomanun nnMnn.(n?n3-2 ajin,nj'yo-1 asn) •iiio -n 




inTn ■»«( r.'spii03 .aj-von nya ,Ai lomonNa mnp m -iKun ’a D-enn 

.mrn V«, .npnc, .A. aonaon«a •> o.«nn 




(•pi 6) 
(•pi 6) 

(•pi 5) 
Cpi 5) 


:o'Kan n'liin i>k awn'i •> o-wanai •a o-wana imnvin .h 

.R2-1 Ri o'naan nmann .1 

.ripnan *7Wi rw'von “iw intn -2 

.'7apn'7ia'p .3 

.ji'Dio jyo'a Kinw inH*? *ni7n |yo'n .4 


pDon*! niiw IK lop 


.•jm ni-yon i‘ 7 nna ,Ri lAia niiDJinn pDonn okh 
V i7A6) .non ?npnDn I'inna R 2 nn nnoimn 


.a 


IK |Op .“JHA 

('pa SVa) .pOA 


■ on'xn 'T '»yi o'wmw qnAn 't '7y 'laAinn nown dkh 
?D- i'ain 'T' “ryi ’a o-vyrnw Hnn 't -ly “jaAinn noei*? niiw 


.A 


245 

























V. 


.V DTin'r>n '?^lAly .□•inop'jK n‘7'apn nni*??! o'iid □•anop'iK nnin 
,E •' 7 nwn mw -ni«i Dn-a-aw .“aip D*'p9iK Jiini'i -aw r:i nya nni*7Nn 
.Tiini'7‘7 Doamnn d''7**io 'aw '"v latian ,B 'oaAn meii 
(D'ynn ntn) .1 miT D**7''ionn "rriN *13:1 



□• 9 >yon *711 nayi ,D'anop'77<n nni'jN “ly '*•^3 “^'yanw ni3n nx narn 

ID'KDin 



:|ii'D JiK yapi on'Jtn itDiyna ^ryn .k 
{'pa 4) .•'invynn mwn .1 
('pa 4) .■'7niynn non .2 

(•pa 4) .'oaann m«in .3 

(’pa 4) .'oaAnn niDn .4 



nya D*anop'7J<n n]fai*77<iy ,“|3 iyA.pa ('oaAyini ''7inynn) nnwn “jiy nmjiiyn . 3 . 

.nw ipa 

(’pa 6) .B-i E laiy^nKa V D'anop'7Nn lan-nn hk Noa 

ina axvya '‘ 7 ifaiynn nnsin) “japn nini*? pa 'oaAifan mwn nx □•'loan .a 

.('a ^yoa -ixmiaw 

I'le; nnonn m'nw .•'iianD 'n'lona nr aatna nya □•anop'ixn jini'ix 

.y x'n 



(’pa 8) 

. X =0.2cm> 


.y-i, B, E, X :niya(nxa inop'ixn “ivy e/m on'n nx xoa 

B=0.04T, E=10,000v/m D'Diyn may y “iw nayn nx xsfn 

(’pa aVs) 


n 
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DDon , X K-n 1 -iiK n-r-n**? Dnnwnnw ,DO''7in □•‘J-n 'JW 
M nn'nna. D*v 3 in D'' 7 "iin 'iw .'pDiK nown *ik ona,inni 

.(liD'nn UN narn) D-i C nnipia yan 





(D'enji nN^) Jii'nai niD'iin n'niy'72tw .nD-'iin n'yan hd 


X X X X X X X 



amnai ,'B mipan oy A mipin ii-rD'7Jin t=0 yA-iaw yn* 

.'pDiNn iiwn*? ajt'i:! B 

. B=0.8(T), V=2(m/s) ,X = 2 (Q/m ) 

: t=2(s) yA-»:i n^nDi mwinn n"NDn nx awn .n 
(' pa 8) .'oaAnn nown “iw 'la'wn aitp aiwn '"y .1 



(•paSYs) .pn3 ?n‘7niiwiN 
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18 ~i9on in^n - nianiin 




R2=1000n , Ri=500a 

(1 

.H 

T2=16sec , Ti=8sec 

(2 


0.016 F 

(3 


0.144C 

(4 



.niiu; 



.mil!/ 

.:i 
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19 "toon in^w 


nii!/A3Tin Tii9'on . 4-q |iiDn:i Tinx *13 nisiyo '^•'7in 'i\u nirtr ninm tii9'o 'rtvsi 

nni' n'?m r»nm nnK no'D*! JiiDoini 
.V nD'o "JD *39 '7y •'inwnn '7K'3f3Di9n n'n Tiie;:t3]inn 'id*? 

.q , V , Go :D'3m3 




('p3 6) .Tiic/Ainnn •ss'i nD'on '39 Vv •'7nwnn n-re/n nw woa .h 

(',■73 SVa) .mxi3w n9'oa now nTn'*! |yonn ninD nn Koa .a. 

(*p 3 7) .m3«3w n9'Dn *39 ‘ly •'inwnn n-rwn nx woa .a 

('p 3 7) .m3ii3w n 9 'or» *39 ‘7y •'inwnn '77<'j<30i9r» nw noai .-r 

1'niaiwji i‘n Q'9'yo ik q'yo nPKa .T'lm k*i 'iti3 '7w I'n nisiyon Tii9'on dm .n 

('p3 5) .•i3'w K*7^ onnMn n'lMwn '3m3 *73 ?Jii3i3\yn 
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iD'vy'in'i DKTtna ■'7»nyn ‘jAvn pna 
.niiiT na'N mi-fAwani ,n"o 120 Kin AB t'okh *7'nn iniK j 
Ra= 0.5Q Kin Dirn-m jinaann .odk *ii» onin G Dnoni3ii'7An 'aiy nKinnn aaina 

.0.5A '?y nun Kini 
. r=in ri'n'aDn mmanni e=2V nnnn nipn isu n"KDn 


8=2V r=1Q 


Ra= 0.5Q 



('pa 8) .AB '7'iin 'pin |'i nnnn nK awn .k 

('pa 8) .Y-i X D'yupn oniK awn .a 

('pa 6) .'7'nn “aw nmannn nK awn .a 

.•a'nn 'yiap imi o'TAan in mm nnaiiy nK awn .i 

(□•win nKn) .i*'7k '7'apnai .iiwKn*? nnr “^'n onann .n 
('pa 5%) .pna ? nanwn □noniaii'aAn nKnin DKn 

e»2v 1^10 
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3 


.jiin'3T ni'7'7ion •«£; jii*n'aDn m'nAMinn D'linna VDinn ■‘in«;nn 'lAyn^ 
. C=4hf, R=4n, 0.125W/0.5V :Die;-i |n''7v uma :d'3iji3 



may €i 11*7*7100 *7e7 'aiTin 73**700 1073 ,iiao S2-1 moo Si poD730 le/K^ .h 

('pa 11) ?Tawii K*? niiao 

01130 may G2 0 * 7*7100 *7^ 73**700 1073 ,nmo S2 -1 iiao Si poD730 iwkd .a 
(*P3 6) ?o**7y Die7io 'ap'oo •|iy'7 07<Tioa iiayo 

?niri 9 S 2 -I "HAO Si ie770,'7apa 01IA7< 0'A137< 073DI VaB nJ3730 1073 .A 

(*P3 lOVs) .(Dup Tyo73 yii* 62) 

.(niJlD 17<V!;'3 S2 p09730) Si P0D730 07< □•OTIID .1 

? 5x -*7 ail'pa one; or |73 t«/ yn* dk op'iDO ^•*7on yun'* |73t o73d 

(*p3 6) (op'IDO |73T yiap - X ) 
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•IV ra “JViDn •oa:»nn mwn 'niA nK'srn*? 'lo-a nD->yn iKnn Tio'iw D-vinnn 
D-iT oniT N*?! •7y nain ownn la a:«na .mi-'iTKn inrya o-oian 

' .^pvnT\--tn jiK D'ODKn 

oaAn '"y axian B tok 'oaAU htw "|ijaa Kxn'i X, =2.5cm o'aixw T'^iw ‘l•m 
D.tapnl .D-OMnn I'l® T-Jmn V-nn lx non iii'» ni5 -ixis 




.(I) DOiwn D-mm nav (F) ■7p«unn.TO hk'v oiwt tisIw 0-7101 



(•pa 5) .pna ?'oaAnn mwn jiio inn m 

•oaann man jin nwiann ,n-iA oonwi ,1 n'xpaiDD F-*! 'lO'a niao .a 
(’pa 6) ‘i''Tia miTiy ,I mTn rinatiy "ny n'atpaioD 

(•pa 6) .yiD'wn ‘iw nifn-n laK i“a» .noonww tiah yin-w nw awn .a 

(’pi 6) .'DiAnn mwn Jinxiy riN awn .i 

Jim ? 0 "iTKnnn D--iii 7 nio niTWinn •7X x-own o--i"nn ■7«x -ipionn dko .n 
.nni Tiinix' -lo-in niKxin oxn .m-n -ix pi*n -'O'Jn mix nx n-XJiin -i 

( pa 4 /a; 


I 
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13'iiKei V n•ilA^n nn'nnn 'iw n'^piiSD nsiMnn jin -intju T»an 

oy ''jne/n yan 'iyi* Kinu '|m ,nnnnn 'jid*'? 'j'nnnn ,m=1(kg) mom L=0.5(m) 
miTAmnu; iaj Jiiy^nNa on^inn oni .nnor DJiiTAjnne; □•ojn □•A''7in 'lu; 

.R=1(n) 

(D'e/iii nNi) .D'oon nwn'i ajf'ja Jt'poiN iionn ,B=2(T) 'OJAn n-rw ^^lly imnn 



a (m/s^) 




nu;pn tin nsini oinn 'ly □•'jyiDn nino JiNii«£;n diu;i .n 


a 



2 -R-m 


7Dn'2(n JIN *171111 pA. Jii~rip3n niyv:; onn .a 
(' pj 10) .AAon ?'j"3n Jii~rip3n niyiy “jei n''7p'0*Dn Jiiym£/nn 'nn 

m-rn' *T3 "jm ,oinn ihn'i AAiyn .lAU/inn oath “ny niio nni i'itia inn .a 

('p3 6) ?Ji09NJin ijiJiiNJie; AnN*? .D'oon aaiha 

AiAniy yAAn inrn hvj n'^piiOA nAuiinn oath nnyiy tin ANXin «iaa .at'n .a 
('p3 7%) ? JiooNJin m^iNJiei AnN*! nn pr ly oinn 



253 





























19 iDon |n3.n - tiqiwh 
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20 ">9on in3.n 


.irn IT a n pmna niK^in] nD''7in Jiini-r3 Jii9''7i7 “rw nini niDiyn 'iny 
+Q nsyo'ni R noi'iiw ,npi Ti'n'39 nD'‘7pn niDiin iiDivn “td 
(D' vy-in nx-i) . +Q naycni 2R noi'-rnw .n'liii'n n9''7pni 



K,Q,a,R iD'imi 



•nw I'a pmnn y^n^a , +C| 'mipi lyon *7\t '7yD'w '“inwnn niDn inn 

:T»iD“iynn 

(•j 7 j 6) .D'w-ini ixinnn axna HK^ni iiDiynn nvyjo .k 

('pi 6) .ji'iwnn n 9 '' 7 pn tik niDiynnn nn/< “idi D'pnMn ~)vjkd .a 

('pa 6) .ji'n'iDn nD'' 7 pn nx niDiynnn nnx VDa o'pnxn nyxa .a 

' 7 *n niy^nxa n'awn'? ji'n'inn n9'‘?pn nx D'nann riiDnynnn nnx "jd! nvyxD .7 

('pa 6) .nn'iT mmTinw pi T'ain 

: Tii9''ipnn nnx “id "ly ■'anwnn lyo'nn nx xoa .n 

('pa 3) .Tipixin Ji'aix'nn n9''7pnw3 .1 

('pa 3) .npixin ja'n'a9n n9''7pnwD .2 

('pa ZVs) .nnainn Tii9''?pn iwxd .3 
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1 2m oiiKi 40n mminniu .I’nx "i'H Kin AB D'linna nKinnn ‘i«ma 
o.;roDKnn .A niip^nn X=40cm pnnna C -p.^n wnn 




(’pa 8) ?R lAan *7^ nnnn iniai 62 Ti”KDn inn .k 
(• pa 8) ? €1 -iipnn ‘iw D•p^nn nnn inn .n 

.A mipann 60cm pmn*? i-an yann nj< D-T-rn .a 

(•pa 6) ?noniaii'7An nni'w onm inn .1 

('pa 6) ?G 2 -i ^nK *73 ‘7vy ^inn inn .2 

AB ‘7“nnn C T'an yann hk o'pnan .i 
.pm ra Tvoa lapnn nrn lop IK Im n'n- C, •,«; o'pann nnn onn 
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miTAannw 6 =24V n")o “ipa nnn -iipn d'w-ijii iNinnn •'jnwnn • 7 Aynn 
I'lQ'pu '7ip , Ri=R 2 =R 3 = 3000n onmiJinw d'iaj nK;i'7vy .nn'iT r'U'JDn 
"iHii n'jnA mnAJiinw V lonon*?!! ,nn’3T inminnw A loniDnN , C=5000 |jF 

. S 2 -I Si D'pODn 'Aiy ,(j1'9I03'M) 



8 


€iE3— © 



:jii'7iy9 3 IT inx in D'y^an 

.(nm9 iwwj S 2 poDnn) Si posnn nw d'iaio .h 
(•pa 6) .-lAion ?-iDno‘iiini -lomonxn niNiin pn 

.(iiAO iKwa Si poonn) S2 poonn nx dhaio .a 
('pa 6 ) .non ?-iono' 7 iini loniDnxn niK-iin pn 

lomDnxn Jixiin nx xjin .(iiao ^xe /3 S 2 poDnn) Si poonn nx o'nnid .a 
(’pa 12 ) .t=1508, t=608, t=30s,( Si poDnn nn'TiD yAi) t=0 -.D-ano -lono'jiini 

n'^paisD Dim '?«; hiai .iiarn *7\u n'aipaiDD "aapn niann "iw ^ia oo-iw .i 

('pa 9 V 3 ) .'a Tyoavy D'aman lay inrn '?«; 
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ax'ja 'iiDiK |n‘ 7 i«;a onin -|i-r oonxi onw ,D''7'apn D'*7"n -aw Tiiin I'n'in 
.l•• 7 N anpn •i-Jinn ,n"o 10 pmna ^nK 'id .o-aDatn nwi‘7vy a-xni in‘7ny*7 
.'oaann iiDxn •?« D'V'Mn D'JDJtnn nwi'iw .dit mir k*? □•‘j-na 



,n' 7 yn 'DJK iii'DI I= 2 a ot d"»it D'‘i"r»n 'awa. "awKa .h 
('pa 5) .C-i B,A :D'a 9 ^nnn inK “jd '7W onnn aafn hm ooiw 

nn'nnn yan iiohd 'jy ‘7yD'td> (pi'Di 'Jua) ■oaAnnop'iitn non inn .a 
o'npinn rniy p'n xin m-i'-rn oipn ok ,^^n im 'ik V-5*10 ni/sec 

('pa 6) ?'k D'linnaw D'aoafnn 



Q'* 7 Mjin -awi -iwKD .'a o-w-ma -iKmnD 90® ‘7W n'lira in-aiwn hk o-aaion .a 
TOK '73 ‘7W onnn aain nn ooaiii ,n' 7 yn oaK pioa I=2 a oar oair 
.□•ao^nnn -rnK “iDa ,|i92< jiion onnn naioo Jii'7yn nn3a avyni ,D'a9atnnn 
('pa 10) ( Be= 5-10’^ 'oaAnn niwn *7VJ 'psiKn aoan) 

:avyn .n* 7 yn oaK iiioa I 2 = 6 a) Ii=2a onr oaiT D'' 7 "na .a 

C-i B,A D'ao^nnn inK *132 iisjfn pion onnn nnoo ni'iyn nn3a .1 

('pa 8) 

('pa AVi) .D'ao^nnn anK *13 *7iy onnn ajin riK ooaiy .2 
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mwa D'?<xna d=0.25m on'ra pmnnw ,d»pdiki D''7'apn oo-'im moin 'aw 
Y'nn" nii'Di Jiiomn 'aw 'f “ay "i:<ian niwn*? laixnn ,B=0.2T I'nN 'oa^n 
.A D^T Tn'ii R=10n -lAa*? ,8=2V n"?<D npn'? o'-iainn niomn 
(o'«nn n>n) .AB •W''7W y* 7 m oin on*? ^alKnal nioinn 'aw 'aA "ly D-n'an 
n'at pi jTiin'aT nioiian ' 7 Wi D^T^-Tyl “iw ,nriyan aipn *7\y Tii'‘ 7 iawnn ni'iiAaTinn 

.□••j'apnn nioinn I'a'i AB oinn pa niD'nn 
.nniana ip'ron*! 'TA ,F 'psix 'aiai'n niA □■‘/•ysn AB omn "ly 




(•pa 5) .(iii'Ai AB oina aaiyn min tin awn .1 .n 

(’pa 5) .F -awnn niDn ‘7W iaii'3 tiki I'niA jin awn .2 

:F 'awnn nion n'liyo jin o'p'ODn .a 

('pa 4) .aaon ?inipna aNW" in na*n' .n'iNnw yia* AB oinn dnh .1 

(’pa 4) .aaon .nanwn n*? in papja .Vtati narn nnaiiy ONn .2 

('pa 5) .AB oinn '7W n'‘in'03nn nia'nian 'nn awn .3 

□ar aiay* "jAynaw 'aa omn tin yan*? w* (pi'Di 'iaiA)jiia'nn u'Na .1 .a 
(•p3 5) .|iywn [ii'a oy 0.1A mnjiyw 

□ar aiay "JAynaw no wiaan 'awnn non “iw I'jaiA jin nsmi .2 
('pa SVa) -iiywn pi'D ny 0.1 A mnaiyw 
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20 npon fnan - niaie^ii 


\L 


- TI 


0 .N 



0 .a 

Ur=0V,82=2.54V m 


0 .A 

U=3.8V .a 


0 .1 

0.02A(1 .a 


Q^= -Q (1 .n 

U2=2.54V, Ui=3.829V(2 


Q^= -Q/2 (2 

.nanw K*! -T 


n-awn "ly , 0 n'n*39 “jy (3 



.2Q 
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’\nir\i ninp JiniDTin 


M 

































































1 "iDon man 


.ninn 60 cm 7W pmna mitii 

•jvy pmna .n'lvyn nwrvn \n 40cm pmn:i .DJty niopinn inim 

.D^yn * 7 W mixi nann 20cm 


.rup-r mwiy'm!; mama 

nnviM’in r»i»nun in 40 cm ‘jw nmnn MJinan ,DJ«y "ny naipani n'7'njiari mim 


m 



?'a D*iy7JH mKinnn it ik 'k o'wmD. mninnn it x*n naiiyK7n my^y^ DNn .n 

('pi 5) .pna 

{'pa 10) .mTDn i/< nT 3 "in K'n own jne/iy “id •a.a'a y^-pi J 2 .:i 

*731 n'7^ann 'nn .mwrynn imw *73^ mmn m*af'‘7 D"aipn “|*7nn jin ooio .a 

('pa 15) ?Jiny7yn |n nnN 

lop- ,'77A' nw^ynn mmn pmn oxn .n=1.33 Q-na mmynn nnN ■73 D-ypvyn n 

?TiiNa I'H jini/Tynii;3 ‘7apnnw nNiivyna ,namy’ n '7 in 
(' pa 10) .(namyn n*? nimynn miyn pmn .mmynn nnN *73 •aA'7 nay) 

(TiN^a D"anpn jjn omw .menynn tion ' 73'7 nmin n' 7 'apn tin nni'jN .n 
('pa 10) .D'na myipvyn tun mwTy |n mwrynvy 3 .menynn 
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.onnjilin -.i« nnrtx -t ■'<v ni^iw niJiimn n-ut. mxmn i^dIb 
o»n1n D-Sinn ait in niy nnilKn .A,,= 4700 A<> 1w Ta tin 
-avn'i -I'liin ion Iv ntapn^ »■"""' 

•D'xnnn ^wnn n 3 pmna D'xnnn 
-lonn bu I'lanTine; niDiKJinn 'ODn p'in nK'in |mnnn o'ennn 





niie; pmnnei xjjni .Domo nvHVt iiK '09 -aw I'l pmnn jik 
(’pa 5) ?Domo Da-KW ^ 1 K 'od -aw p:! pmnn jin TJa'JJan iin vnn (1 

.Q.pion pa d pmnn UK yip (2 

^Qj ?i'iD nonn “ly □■'iipiin onKiia d’od nnD .i 

A2=6500A® •jw ‘ia t»ik Tj'jyi niai'iNi n-nDian nni'JNn hk D'9''inn .a 
(' pa 10) ?o'Diiao UK *09 '3«i pi pm»an n'ri* nia (1 

?nii»!;- .rtiA lonn ')V itapn-w .onmnn o-o9a aoon oxn (2 
jipj 5j .DASon n'n' an awn -|> on -wm P”’ 

■pa 111 pi-ia Kun- kT a.Ka aipn dk aAawn ■' 


Tna 10) 


I 


) 


\ 
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ninp '7W ' 7 An -ixiyn nunn iiypn nw ixnn Tao'jw nnan j _1 
.nDp'7J<ioi9 KJi "jei miop^ iiyaiDn (-iiK)Ti'oiAnnop'iN | ^ | 



\v-!e 

1 

B 

L-I 

' z 

<? 


:'iD':ia ima “lan i-iik*? tJtiyn nnnn pa awpnw riDin .k 

i'ni 10) 


('pa 10) .JiDJinn “ivy miayn n'^atpaiD t\h awin .a 

(’pa 10) ? 2000 A° Kin ppinn aiwn “iw "jAn laix awKD nxiyn nnnn inn .a 

? 2000 A® *»«; “lA aaiwa m'7D''w D'aniap'iKn “iiy Ti''in'opnn nn'nnn 'nn .a 

(•pa 10) 

.am* naop I'lW naiayn ji'Jipainiy , 0*119 dv anw xna Kjan jik D'D''jnn .n 
' 7 apTin n'ne; mpyn ' 7 W aaipn oioao la ^oini "jnaann*? ^aAn jik pnyn 

('pa 10) .oyon 
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D•iJ^Dnn □•'a'opNi'Ti D'nioK 'iw noon mix d"2'opni'1T d'dioit'k 'avy 

iD'ynna ^Kmn'J DKuna 







N i 




NoJ 



- 








- 



t (days) 


iD'Kiin D'Awmn tik ttah .n 
(•pi 3) .nD•y^nyap (1 

('pa 3 ) .D"nn n'jtnn im (2 
(’pa 3) .laiVyD (3 

iD'oioiT'Knn ni'M*! y^p t^a*? DMTtno. 

(’pa 3 ) .“•rii* '71-TA nA'y-T yiap (1 

(’pa 3) nm* ^^p □”n n-snn inT (2 
('pj 3 ) .nni' nni^A lai'i'yD (3 

D'lon \nT:i nooa I'S' dioit'k*! p^^Tann •a'opKi''n oioit'n 'ivy DA^na .a 
. npi'i ni'ip-iDnn 7500 nooa nyvy iiayD .npi'j ni'ipiDnn 8200 

(*pa 8) .DioiT'xn *ny D*'nn arjinn |iit nx Hitn (1 
(’pa 8) .jiiT-ronn lanx ‘aDi DioiT-xn *?« D-a-y^An iDon nx awn (2 

('pa 8) .TTia I'yiA *7vy D"nn n'7nin nx icm (3 
(’pa 8) ?9ioiT'xn *?w inx I'yiA pa axw jnr nnD ^nx'J (4 
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1 i9on man - ni3.ie/n 



E 

.'a myTU-naiWNan nwiyri.x 
.'h nwry-n'avyn ne/iyn 

.24cm,-40cm.a 

.0.5,1.5 .:i 

.neny"? niinn nimn naiwwin nw7ya.i 
.n«/"rynn pmnn nimn n'jwn niyrya 


.n 



rB 



.n B=3.1ev 

V=3.1 V .;i 
v=1.046-10® m/sec .i 


.HKan inrn m*n'a nipaonn'i 'iD'on -na'yin yiap (1 m 
.ininn ninDn n'xnn jiipiDun'i ly inrn -D-nn ii'inn \nj (2 

.|nT m'n'a TiiMp"»DJin -iDon -ni‘7'yD (3 


1 (3 1 (2 1 (1 .a 

.nipT 466 (1 .A 
5.51-10®, 5.0410® (2 
.nip-r 672.2 (3 
.niyw 174 (4 
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2 iDon man 


•tipn KSfni 40 cm '7W naua 


(n=1 33) D"i 2 «n li am ''»3 iryp^P nT^^na 

.0 'mipa "iiK 


•lei iiKn .mp 


Tii' 7 Aion iDmw, D'nn >3o "yy |l•'»vn nownn now nn awn 
(•pa 10) .D'nn *19 “ayn yan*! aipnn 


.H 



•,« n-iio o-nn 'is 1« yman o'Unon dk .iiKn iipn nxv ^ 

(’pi 10) ?ny'a 9 n mipaa -jaK*? on'a 60 

«« D.iiiontoyaMi3ni>«niiKyi9nn|iyvxiinyiM'toni.wv a 

■,.vvn no« A-»n .-..Kn -..iin i-ao nnA 

:dk ('k n'yoa nawnw) ii''?yn nownn now nanw “wd .i 
('pa 5) .laon ?D'n my •‘id'j O'D'Oin (1 
aaon ?-mi' ‘im m-aw mpn 'lya 'iTia naiA mixa nm o-n Dijana (2 

:dk ('a c\'yoa nawnw) nnon 'iia'yn now nanw ix'd .n 
(•pa 5) .naon ?o'n my o'D'Oin (1 
.-.aon ?-.«■• y™ nTiw oipn Ivi 'Jtii nail inixa n-n o-n Di|ini (2 


266 




















.X=6cm on'?«i ■jAn np'n •'ia o‘?id A 'mipa □•'ia ^lpn 

yjnvjn 36cm id'hkw AB -*7 'lapnn riDJin ni"? .B •k'ia Nxni ^ipnnn 72 cm pmna 

.np'nn •'ia'? nxin 




('i 7 A 10 ) .B •k‘ 7 A*i D'y'AKi ni*ii D*yAiDi A-» D'KJti'n np'nn •'jaw nDin .h 

pmnn Kin (C) ni'in njip ' 7 k (B) •k'iah K>im na mipnnn pnnnn 'd Ksna .a 

.n'' 7 n*opn ninp nn^iv n'ln.pTin idl ''7n'opnn 
(•pa 24) ?BC pmnn inn 

.A nanpn nipnn pDinn “lAn -|niK t\h nAmna o-iiyn .a 

ni'iiT nn^iy B •k'iah ‘ 7 a.pJiTi oKn D'K3.n *7An oniKn inK ho ' 1 A*? |*'JI 

:d'*a'i nnjiiy ik Ti''7n*j'n ,n''7n'opn 
(’p3 16 ) . X4=8cm , X, 3 = 3 cm , X2=2cm ,Xi= 1 . 5 cm 


I 


I 
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m'^yn nnn 


•jw n-ia oDio ,noi7'7Nioi9n opDKn np-ia*? MO-a yaia iwn ,-r'n'7n 


A(m) 


*7«; n'JipaiD3 



(•pa 5) .riDiinn 'iv/ miayn n'*JipaiD (1 
('pa 5) .^on nn'TJa (2 
(•pa 5) .paK'79 yiap (3 
(•pj 5) .□•anop'jN lo'io" niiy^y (A® -a) •' 7 n'op»an 'lAn -jiin (4 

miaKn *»< o-yAnn □■anop'7Nn '7W iaa-inn onn-nn nn-n nn 
’ Cpa 10) ? 1.67 V Kin m-aiyn nnn nwKD 

? 3800 A® Kin ppinn niKn ivf “jan tiik "iwkd .m'xyn nnn inn .a 

(pa 10) 

naon I'ny nwpn n"AnaKvy, nnK o‘?id oy nnK Kna Knn nK o'D-'inn .-r 
' :D"io'an “ja “ay oniini ,mr 

-iKinnw nrt niiw n'n'w ik |op' ,'71A' “japn-w ^nan yiD*w oxn (1 

(•pa 5) .pna ?n-iAa 

^K^yn IK n‘ 7 Knw .na'n* mn -pDi/tn Tain oy "|in'nn'pa oKn (2 

(•pa 5) .non ?nnipna 
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D'liuin |'3. |*nin *7 |Ji* 3 TJfo no'vy mKinn a-k D*n*w^nnn mK *?3i .k 

nini? "iw 

(•pj 6) .nio'wnn Jin/< "jd -i:ion (1 

(’pa 6) .nio'einn nnw "idi yaat *73 AJt"n nanp it‘w yap (2 

7k D'«njia ■'inwnn mvyn pio nni ,a D'wnna 'oiAnn mwn pio nn (3 

('pa 6) .laon 




Th Dinm dioit'k*? -|Dini a ninp o'Jis oimix 'a-opKi-Tin dioit-k .a 

nianp o'jid Qi'T’ 7 Dn .Pa di'i'id dioit'k*? ^Dlnl y -i p laianp 0*719 oinmn 

.X DioiT'j<‘7 iDini y -I P 
.□'KTinn 'niONn iDonn nxi nonn iDon iik X -i Pa ,Th D''7non ■r''7 oivsn 

(’pa 12) ?X DioiT'wn t'W iio' ni'K'a 


lann p'an nrK ,niye/ 24 kt> D'lon 'a'opw-ra "inin *7^ D"nn n'itnn \nr dm .a 

(’pa 5) ?yiav£; nnM aNW 

|i'* 7 'ia * 7 'Dnn ,Daipn *^'yoavy 'a'OpKi'’nn awinn |n daid *7111 ni'a'DpMia 'lan .a 

(•pa 6) ?D'niOK 

.□■niOK 'aw laMW" inr nna am awn .n 
(’pa 9) .pn» HT DMn aaon .□•niOK ixatna m' 7 awinw inrn anM'7 '7yi9a 
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2 ~> 9 on in3.n - niaiw 




10.5cm .a 


n"no 6537.2 m 


*iw nn‘7vy n'7i93 wn dotth V!n9n -A,i.a 
.Ti'‘in*3*n nn^iy p*? {2X) "ia 


19.8cm .a 


3 *n!; nn'iw n'7i9D Kin Donm «;"i9n -kz 
T\''in'opn nnsiy P'7 '7 a -jniK -Kxn 


n"no 26149.5 .a 


.•lA *iiiK pl•^a Kin Donn w-i9n -Xa 



.Ti*'in' 3 'n nn^iiy 
.D" 3 'a nnxiy -X4 



c 2.61 ev (1 .K 
6.25‘10^^Hz (2 
6.68-10’^ J sec (3 
4800A‘’ (4 

v=7.66-10® m/sec .a 


0.77V .A 


.(miayn n"Xi73i9a •I'lr ij'k) nanw* k*? (1 .i 

.n'7Kniy titji (2 




• PIT Y, J'‘7AI7 P « (2 

.• 71 AO y, '7in3 P .DI-TK a 
,pn* Y, n'lDJi P .DiTK a 

. A -'7 B -n '•7myni •D3An(3 



0.0078125 .A 
28881.13(1/h) .-r 
.(□•n* 18.93)Tiiyw 454.3 .n 
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3 noon man 


pmnDi n'lapnn nenyn '-r' “jy msfiin DJtyn nimn .n«ny ■jd'j Dity D'l'Jtn 

.3 * 911 ' 7 -rami mw K'ni .nw-rynn 60cm * 714 ; 




('pa 5 ) .2221 ?jnT 9 n ik jiTDin nwiyn dkh .h 

('pa 10) .onoDi'-ra niwryn imatiy hki nwryn 'aw ipmn pmra jim awn .a 

-•ay n'aapnnn nimn jik nmi'i osyn WKara niKXi'n Q-aap 3 “aw p'anaa ooiw .a 

(•pa 10) .nw-ryn '-r- 

t'la'wn n'n* rmi nanw o'Kan D''a"rarm ht'k .nw-ry*a oatyn tik o'aapaa ."r 

('pa 5) .nwiynia nimn pnin (1 

(•j 7 j 5) .jiin-rn 'a-ria (2 

('pa 5) .Dxynaa Jiiimn pmaa (3 

1.5 n'aw m-awn mpyaw ,nw“ry naiiK •aD'a pmaan miata oatyn iniK jik D'a'afaa .n 
nw-ryn '-r' -“ay inxian nimn okh .(n=1.33) o'aaa n'aiao jiDayaan *73 nny -jk 
.( la'aa □•'ama) pna ?TiiKa 'aapianw nrt niiw ik |op ,'ana pmiaa ‘aapaan oma 


I 
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.n* 7 yn'jn oana 'lo-a nD-»yn mKmn -^■3D'7W I » I 

iwn ixin D nupaa .o'lon "ja iiik •‘lya np'W •‘»a '7W 'n-ripi iipn aifin S mipaj |_| 

.nj 7 *nn ** 7 a'i wnwn ■aiww'? ut'in riDJin ni'j.np'n 'ta# 
iD'Dn 'Jiwi D iwn*! D'y'An S -a ■iipnn |n o'o'iDAn □■'ia 

.-iipnnn nn'W (1 

.yDin "iiD'n ixia nann nKitmDW .riDJinn ni'7n mrnn inx*? (2 



T»i-ripa iii' 7 Ann ,Ji 3 nnn ni' 7'1 nD3iNnn MN n-iiK*? rrin iwnn -iwkd 

.'7An nnsiy 'tvj oin'3'ni Din'opn 


Din'opn i3i-ri,-73 ni’iapnn .'ja -d-iik ■?«; d'jw "iDon win DO-im w-i©n nwxA onh .h 

(•p3l0) .pn3?Din-3-niK 

jiniF73 i-an nDnnn ni*?*! ini'a nanfrn, Din'3‘nn mip3 k>t\ D n-rip3 o .a 
.(jiDjinn ni' 7'7 ‘ 7 'apn SD) .MN n'l-onn yMH*} jii'7Aiinn ,Din'3'nn 


(•pi 8) 

(•p312) 


.(1) ytt I'l*? (2) -|-n I*:! w-ionn jik avyn (1 
.np'nn ••7A 'iw 'lAn hk ivyn (2 


□in'opnn J 3 nip 3 ran nAnnn ni'7'» ini'a nanpn .oin'opnn n-rip3 onh .a 
(• p 3 10) ?D n-rip 3'7 ‘jxnwn in rn-n nK:in3 ,MN n'l-onn iniN*? nnAnnn 


,mn' 3 'n Ti"rip3 “lapriTi C mipsa oNn 

(’pa 10) 


.C mipa'j D mip3n 'N'7An nw DTin 
.pn3 ?D"3'a mip3 in oin'opn mip3 


.1 


I 
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:d'39ik 'aw:i •'inwn 'lAun'? imn nop*7Nioi9 kji 
.• n'e/*? iri'i innnw .nnn iipn *ny ■'7''7vyn p^n'l kuh '7w miopn mam 'h D'wiria 
.V’in nnnn iipn "iw 'aimn pin*? Kim *tsu miopn mam 'a o'vyina 
I'aw nnnn I'a*! mm nn^iy pa ■iisipn jin iNJinn ,»iiAa mDio nii'Ton niN^m 
.4800 A® ‘jvj "JA -jaiNa 'onnAiiin aiNa impin N'nvyD ,mmpni miJNn 



(•pi 10) -pna ?n'i*7Ji wn nnai ,'p9iNn TJfn oy irnmn mipi JiAst'm nn .n 

CPA 10) .jiAnnn miayn n-sipaio nx awn .a 

(’p 3 5) .pm ?o 9 n '7 niiw nnnn awxD o 9 Niin ii'x oam ynn (1 .a 

('pj 5) .pna ?n'inn mr ' 1*111 nna (2 

-nT'Ni ,D"ai'n nnn 'Diy*! D'xiin ’a D'wina in 'n D'wanaw 'lAyn nrN .1 

('pi 10) .pni ?D"‘7''»w nnn 'Aiy*? 

n'nw,Dipyn ‘jvi aaipn oioao la ']oini,"|jnann‘7 f|aAn jin pnyn .n 

:‘7apjin 

('pi 5) .aJii' n'liiA aiN Jinitiy aiay (1 
('pi 5) .ajii* "inN “JA TiiN aiay (2 
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asiin r>r» nrairn-i D-.IJ “U m rwii T -In f’Jiw inoi'i 'I'Vi* vip'H 

•o**a'oi7Ki'"n o'l'jnx onK *i3i9nn Kini ,n'7*nn 

. 38 Sr Di'siinooi '"Xe |iiop 




'*Ce onx I'X'n oioii'K'i ijij’sn tv iiisi:n o-nvs ison lun ’”Xe .1 
□i.iii7i‘T a-XTi Sioifx-? isniw tv msnt D-nys toon ivn wSr m'^noo 

•40^^ 

‘topnnvj tv ,Xe yvtt iiy nipisnn Iw >10 

-•719nj» tv ,Sr i-yiJ ttv mptom -m jio afxi ni-ip-ionn nnj (2 

(pi 5) f^r 



nnina ,yipan ilnna ilapnnw .D-inoi'inn “id ■»«; inn-nn Jix awn .t 
.□•inoi'in ra jip'7nnn ,yip-an apy naifiiw .Ji'Oi'pn n-iainn 


a •p'p‘»n iw nom no'^TD -td im Pb ii->s>iy ivn i-y-iAn .n 

' ' .D'inop' 7 K 6 -I 

(’pi 10) .Pb moiyn diuk 'ivj ji'nioxn nonni 'nioxn aDonn nx i''5i 
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3 "ipon man - nmiejn 


Li 


JZ 



.nTDin .N 

nDTinn ni*ia. vaidh "ja .oin'i'n 'pa .x 
.yaion ‘7 a'i -jidh yDin oy lann nmin 


f=30cm , D=3.33 d .a 

8cm (2 8cm (1 


|op' (3 |op' (2 |op' (1 .T 

.D 'pa*! '7xn«;n .a 


.nerrynn "ini' pini •japnia ninm .n 

.□■•a'a 'pa n 





+ .K |_4 

2p (2 4p (1 .2 

E(u)^2.78*10 J .A 

E(Xe)=1.7910*’®J 

E(sr)=1.27-10'^°J 

v=1.08-10® m/sec .f 

saPb***^ .n 
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d "loon man 


. *7^ ll•‘ly^ nownn t^k iinpn 

pp ."p 1.6 nvuvn 2o» •.«. ..•no 01.9 m i.x 



,20m "tv owa n-iwni 10m 1w ”” 

ov^n m..T .-vi, „p„. 20 - n,,-. 




(.p, 10) .D-9.»o« to -..IK PPO •'«' ”” =‘'"" 

,.p,10) .wamnn jmK to-..M nnonn Him UK a-i-n .» 

inK to too. «y>.oo -OK pp ‘.e, " 

(•pa 5) ?|«‘7nn lawnw i-n nnona D*a'n:in lax i k w ( 


(’pi 10) 


d = 


a 


cosy? 


sin(a-^) MO-aa nama nnonn jn-nw nDin .n 























D'' 7 A oanKa □•'7110 onnDH .50 Hz nn'Tiia -rnK *70 .D'lTiann onm -avy 
.□"•jAyn d''7a'i S 2 -I Si D''inip3 nnipn 'iwd D'une/ni 
niJi'Tn JIN t=0 VAia nxiin D'winn .n"o 12 Nin nnipnn |'a pmnn 

.(nniina vtwj 'Dd) o'nn 'ad '7yn naiAn N'wa iHN^ni^y .nnipA*? jiin'Niinn □•'jAn 
.□■nn *39 ' 7 yn naiAn n'w Jiiipia Nzns onmnn TrnN 'jd nr yAia 




(’p3 5) .iipn *73 -ixi'vy '7An -|^IN tin awn D'wann -a -'7y .n 

na jn^i 3 dn |'7n‘7w (5)-(1) D'D'yo -iinaw niiipinn nnN *73 'aA '7 .a 
.D"3'a JiTipa N'nw in noain iioaNnn ,n3ia xioaNiin 

('p 3 5) .pn3 .o'wana niTAionn A niipin (1 

('pi 5) .pm .D'wana niTiioTin B mipin (2 

('pi 5) .pm .D'wana mnionn C naipin (3 

.82 aipnnn n"o 16 -1 ,Si aipnnn n"o 20 pmiia jiNitm.i D mipin (4 

('pi 7) .pnJ 

.82 aipnnn n"o 17 -1 'S^ aipnnn n"o 22 pmna nnumn F naipin (5 
('pi 7) .pm 

t=0 yAan inrn '7W n'Jtp3i93 C 'pin pnyn jin aNJin tidVw ^ain .a 

.(anN aunn *jvj inr) .t=T yAa ay 



(•pa 6) .pm ?'7A *73 *7^ nyawnn 'nn (1 

t=0 yAan inrn ■ 7 W n'^pii93 B naipin pnyn *7^ ^aA ooao (2 

(’pi 10) .t=TyAa'7ay 
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no»n [3 

.5000 A" rtw • 7 >n iiiNO •onmiim iik npoon miin .nnx mn n v |- 1 



(•jialO) .-nmvy nTJtvn nnn jaK iwn .k 

(’pa 10) .nn'Kiinn no?' Jannn jik avyn .a 
..KA no«nn ak n-K- Diinn ..k 5 <,onA ox ,nv.i.o ' 




(’pa 5) 74000 
(’pa 5) 77000 A® (2 

(’pa 5) 7 m’a<yn nnn'J (1 
(’pa 5) 7n'inn Dirt (2 



Cp, 5) .n'lno DM •,» .n.v -x''^ 

0, nvx Mxn d-m™. nvxvn odd .. 
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.D••Al'llX■D^N □•K^nn '?'A njiap*? vynwn DioiT'Ni'nn 

.ipan 'nioNA. o'li'ioi'i Jiy'ADii nKJtiriD mDomoKH ni3.A inin ‘7D riT dioit'k 

-•ly in Q'' 73 Ka .ynoe; D'nn^a o'jpan .COa “lapiini |Jinn oy Dnwpnn C 'niON 

.D"nn •'jya 't -“ly |ni D^K 'aa 't 


ipy -ni' la Dnooni 'I'yiA ortp"? p'oon Kin ,nn D'-nn 'jya ik DiKn nii/KA 

.ji'i'opKi'Ti nD'yi 

jiinD •I'Dn Kinw Kxnai rtw -rtwnn p'an ompi*/ 'iiktii't “iw i'7'a nyap iniaf'i 
. 2.1-10^^ n-n -nn nua -nioK -iDone; p'on*? n'n |ii'a nann .innD 'aei aan'ion 
'»w D"nn n':<nn inn ,40 nn"n npia nnin iiinD nniK •?« ni'ipnorinn iDon 

.□•aui 5700 Kin 

('pa 8) .nninn 'ivj jiipnaunn yap jik Kara .k 

(•pa 8) .ran niAn •7W nip-iDnnn 3Laip nK iwn .a 
('pa 14) .iiKTia'fn ■r'7iy “a'A laK avyn .a 




inipiDJinn ’ll!; a'opKi'Tan ■j''7nnn iik mKiran nnoian .i 



'a'yiA nson*? niiw nra* (N) ipann *a'yaA noon int nnD nayA (1 

(•pa 5) 


?aKn I'y-iA non*! niny onaimn nion dido DKn (2 
('pa 5) ?nTn nonn wion KO^n nna -k*? dk .ynn pna -p dk 

.-r'jwn p‘ 7 na nniae; innon 'a'y-iA tirk dk awn .n 
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A loon in:in - nawn 


min 0 
max (2 
max 'pi (3 

Qi^-^-yn w>Dn -njii nioiKiiritmax p3 (4 
.*7^ oiiN ‘?vy nn'»w n'liD^ . 
wi 9 n -notin riiD3.Knn: min pi (5 

.“jAn o'iiK 'K^n “iw n'7i9D noiTn 
n*?^^ K'n ’pa^ ny^wnn .0.3cm (1 .a 


.1.36cm, 4.155cm .k 

.1.36cm ,2.72cm .a 

.1.36cm ,1.052cm .a 

,nv'A9n n'liTiin'i'in nnonn n’T'n(1 .t 
. na'Jin 'aiyiiiim'awn mpna 

.|op n”aiy(2 



A(ai0i 


(2 1 


0.6 

/r\ 



-0j6 




0.48V 
4.826-10^'*Hz .1 

1.1V (1 .a 

.(o-inop'iK npx" k"* o ninw x*! ni-xxn nnn) 0.48V (2 

nmw Nl P-Ji TXO nnsiivi ■'In «•' n*"* 0 ■' 

n-inn D^T (2 

miixa Vk □•W>n miopnn o-o'roin □•jnopVxn 13 (1 .n 
,„.ox-.pn nnixnn • 9 '> -"Kn nnx.).:! •ill' >"■«■> T-"! OTXvn nira (2 


1.216-10'^ 1/year .k 
. np^*r ^^l'lp^9T^^l 485.86 .2 
.d'3w2.0510^ .1 
.□•iw 5700 (1 .T 

•7W n'oi'p n'AniK'i lem nonn vyior* , h*i (2 

.onjtmn 

8.23% .n 



















5 ">9on inun 


60cm “ny pnin^ 'ddik *7000 'iii ,15cm in3.iAu; na ,niN iipni ion aoin T‘n*7Ji 

.jiTDin nvyiy op'n xin iipn"? lonn 1*2 .nrn nr 
Vw n7n mm insfia la. ■rnN oipn pa uw o .Nxna nmyn jim I'ln wm awwD 

•lonn * 71 / aipnn 




('pi 10) .mmn "jtia uni nmyn apinn pnan jin awn .n 


.-jonn *71; mmni nwayn ,ain ii'iJi' la (m'n nipa) D'wan pn .a 
n'7apnnn mnan tin maKi'i ,D^vn WNan JiiN^i'n ,D"iap 3 *71!; p'7nn la ooaw 

(’pi 10) .nwayn 't -"ly 


Vy ain *7^ nan niTia '7apnji onh .aiNn aipn tini ^onn oipn tin D'lvyn n'7 .a 

nonn 

('pi 5) .pTii ?20cm Nin n'7W apinn pnanw nway oa'icn awND (1 
(’pi 5) .pyii ?10cm Nin n'7w apinn pnanw nway D'a'im awND (2 
nonn ‘7y n‘7apjinn mnan '7y o'Nan D"ii'wnn anN "id yow ax'D .a 


('pi 5) ?aiN'7 DION aaa nwayn *71!; |l■'7yn n"2fn tin D'osn dn (1 

na'^in .nwayn auipn |op 'laN ,ain naiAn '7iaAn ,aiN'7 oion ni*! D'a'Kn dn (2 

(’pa 5) ?aan I'a*? na'a ,niyayn *7iy •‘iNnwn 

(’pa 5) ?nv»;ayn '7vy nraana am omaip dn (3 

Tiaix JIN ooao .□ TiiNn nomin n''7yw a"i Jio'Da am jin T'lnn a'n'inn .n 
(’pi 5) .IT naix Ti'7a'p axo aaon .mwayn ^aa nNa* a'n'aimw mnan 
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1 













n.'i-nn D'sinn -iio na V'vi .n'ni'i'7 M-ia nv» n-onnaum a'7'apn aiK nnilx 

’ • 7 .apna opinna ion In nlapnn noaunna 

nUanaei noaxnnn n-ian nx axnn o'linnn .L=3.S m ‘iw pmna n nin 





(’pi 10) yaion iikh “ivy ‘JAn t»ik hk y^P 

:D'*7•^An OK jiiDaKTinn nom nirnyri ^3t'D 


(’pa 5) 

.pyaa .o'S'inn I'a. pmnn hk (1 

(•pa 5) 

.pna .D'iinnnn niKn nipn pmo (2 

(•pa 5) 

.pna .niKn nipn '?w ‘jan t»ik (3 

(’pa 5) 

.pyaa .o'si'nnnya ^oyan pmya (4 


atij-i o»in -I'-ia n-osixa namna ox .lapnnw niaaxnaa * 

('pa 10) .1-2 Kin tiik'i on'a ni'iiiyn o^pnw 

T»i->-»vn-i hv 3 D':iniy d'od 'jw |'i pmnn n*n' nn .t 
74000 .“«?aa ..oonan.n .uo a.xaT-nm (v.xa) o-xnaa 
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% 


I 


















.'■jne/n 'lAjin'? noi7'7Kioi9 kji Tn*?!! iDi'n ,nDi7'7KioiDn opoKn dk iipn*? 'td 
.• oni'iDiiin nxa oyo ‘7D niipin n-riopn o'vy-iria iNinns 
.6000 A° ^y 3000 A® oinTiDi I'n n~riopn ni'ipin Dnav; “iah oiin 

D'enn ooiio 'lO'an niK^in *9 -“jy 
TJtni ,'io'3a DiTH in Tine; nop'iKiui9n wna dith j\h |"3tn D'wina ojj<n Txn 

.yAi9n nwn ‘iw 'lAn niiN hn |"3{n '|79iKn 




3000 6000 X. (a“) 


('pa 10) ?non jan'-rn'nni ,nu''79'7 •'jn'opnn “jAn 11 IW inn .k 
(’pa 10) .jiArinn 7ay nTioyn n"a{pai9 jin avyn .i 

□■yAi9n ,5000 A® Va ~)niN •'lya o'aioiD may nmaiyn nnn inn .a 

('pa 10) ?miopa 

•jw "JA T»iN «;• nanp*i dn .nmnnaynn □•anop'iNn nimnn jjn awn .7 

('pa 10) ?4000A® 

:ppin Nnn iwnd oar 'japnn n*? yian .n 
('pa 5) .pna 76000 A® -n □•'inAn "ja 'DaiNa (1 
('pa 5) .pna 73000 A® -n on^pn "ja oaiNa (2 
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11*711 ' 79 ionn 


-T|i ii'opNi'Tin inini D'wnjivyn |Ann noi*?!! ‘7 id'o‘» 
Y jianp ynxi B ‘ ninp o'7i9 mip-»DJin iiyavy ,ii' JioinD 
•,«, noinsn nvli inKi fn n-nniw R mViiDn ^ 




.-lion ?1ipnnn oioirxn •7W nonn iDon inni 'nioKn '< 


I'lllA pi9Tl' 


(•pi5) ?D'n* nya-iN 


noinDH ny'ja yA^n nnD "iiiyA 


nTTTMW ni‘7'yon 'nn (1 

\uH-vn Jiyr'J |n'3 (2 

(’pa 5) ?^I• 'iw o’«o» 


.1 


(’pa 10) .131 ‘7 «i D"nn Ji'atnn inr tik KJtn .a 

(•pa 10) .131 ■■«' 'A'y^^n 99®/® ipiDJin o'la* nwD niay^ awn .t 
:i«;n .niA'w'i aim*? *7DH3nn “iia* di’ 20 inK*7 .n 
(’pa 5) .ni'i'yon th n*nn nn (1 
(’pa 5) .TN nniaw 131 -n* 'a'yaA iDon nx (2 
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5 ">9on in3.n — jiianiin 


Li. 


[I 



. 15cm,15cm .h 

6285.7A° .N 


.mn Him '7ipjiJi 7<'7 (1 .a 

.|op* D'lpiy D'OD 'iw I'l pmn (1 .1 


•japoo Doa D'a^n 'aw ddo" (2 

.nanvyo k*? (2 


.mn nint 

.•jTA* Dapiy D'OD 'Dvy I'l pmn (3 
.'7-rA' D'lpiy D'OD -aw I'l pmn (4 

1.2 '9 |op' D'lpiy D'OD ‘m |'i pmn .a 


,|opTi ^l^(n nnatiy o'lpnn *7Da .~t 
.ini' mn n'nn 'lapnnw ninTni 


.nanw x*? ninin *77 ia 

.(4.58mm n'O' Nin) 



3.5mm .-r 


DAI I'n'-'aKnw da nDion nimn .n 



.non-n'7yn 


6000A“ , 5-10^'‘Hz .h 
B=2.07ev .1 


V=0.41V.a 
6-10® m/sec .i 

.D']nop'7K 'inne;'? np'oon nj'« n'AiiNn (1 .n 
.nop'TNioiDn wnn *}\i) n'Diarn 11*701 iiy*7ia nanpn (2 



5.65-10^1 

.•3N03ID0 T'7nnO .K*! (2 

.D'n' 7.99 .A 

.o'n' 53.09 .1 

1.4-10® (1 .n 
1.63-10® (2 
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D*:*nn ovy na wvy, n'ni‘7'1 nyA 9 (n'onnDiiin) n' 7 inD n^f'ipn it"'? nni'iK 

.□•'7apn 

.y^nNH jnipjn X pmnn'?«; n>^p3i93 ^l^<n nnjtiy “jw aiipn ti-»A AJfin 'h o'e/ina 
.0.008mm D'Jtnnn pa. pmnni ,X,=4800A® aT"'?n nniVw "ivy Vah 



(•pi 15) .nonn I'ai o'X'inn pavy pmnn tik awn .k 

-iT'-'jn nni'7N oyDn ik ,D'ion 'jtij iin*? 'j’’jn n'ODiKn nD^ynn jik lO'iDn .a 
n'^p}i 9 A iiKH nn^iy “jw a'jipn «^^A o'ooion ivy/o .(X,=6400 A®) nnnx nri"n 
.‘ 7 in 3 n aiKn aiay “lapunvy ni*? nnr ^aA *?apjin yjtnxn mipan pmnn 'jw 

(’pi 15) .‘iTun *jvj m'awn mpn t\h awn (1 

may y^n^n mipan pmnn ' 7 W n’spaiDD m?<n nnstiy ‘7W ampn TtA omo (2 
(’pj 10) . miwa D'jonn omxa axm nmynn dk ,DiT/<n ■iT"'?n 

□■omonn D'Kina) miixa jiiAaNnnn n'aana lyoi* “Tan -"joa o'mna o'oo nnD .a 

in'iKwa 

('pa 5 ) ?'7inDn nT"'?n may (1 
(’pa 5 ) ?DnMn -iT'-'an may ( 2 


I 
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:di'T^ 'niOM “iw n'aiJNn nimn p*7n '7«i D'«/"»r» -i'ID*! 



' 7 '' 7 T TA "jn 2.5 V *7e; d'*ik':ooid widh 'id *71) isKine; □■anop'iK nni'iN on'ayn 

.nmiyn nin-ii D"ixn d3'n I'niOKW .oi'ts 'tn "iw 
:D'N an “lAn 'diik □•‘jAiin TAnn no'iDan ji'03Annoi7‘7Nn nanpa. 
X.i=7898A« X2=4979.9A° A.3=1 3478.2A® 

(Vi10) .rtannei'JAn o-iiN •*7yi D'lioion jai'n'-mi iii'AiaK aein .k 

AIT riK I'lAiinvy '7An 'DiiNia m?< *73 ^liy r'aii E 2 nmn n"Aia7< jik iwn 

('pa 10) .myDin'7 nniwpn n'A-iaxn jaim 

?TAn»a nanp no'‘7D‘7 DnA'w ,D'anop'77<n nay ■'7n'a*>an naiwnn nnn inn .a 

('pa 10) .aaon 


: 2.5 V ‘7W D'' 77 <'^aoiD waDn 'ad '7y iJiNine; D'anop'77<n *7w *7An "jaiN inn .t 

('pa 5) ?TAn -|Tr onayn •a9‘7 (1 
('pa 5) ?TAnn anx'a (2 

TAn TAT aaym □•anop'awn nni'77< oipna on ,TAnn 10 * 70 " '7a oiin i‘7*n .n 

:'7W n'A-iaK ja‘7ya doidid nnrtK 

(’pa 5) ?2.5ev (1 

(’pa 5) ?1.57ev (2 
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Pb inoiy I'yiA .Pb moiy ry'»:»'7 ii'a'opKi'Ti jiiptonn p^oTxn Po Di'3i'7iD pyia | 1 

oinoa I'yna*? nipiDJin pnorn |_| 

niivy mDiy I'yiA 'jvy nonn ^ooni ,84 Min di’ii'iid *ny 'nioMn noonn o da yn* 

.umon I'yiA ‘7W nr*? 



('pa 8) .-lion ?Pb nnoiy |•y"^A “jvy 'nioMn -loonn inn (1 .m 

('pa 8) .-lion ?Po Di'ai‘719 I'yiA '7vy nonn noon inn (2 

li D'K^naty oATni dm ,Po oi'ai'iio I'ynA *iy) D"nn ii'ainn inr jim awn .i 
('pa 10) .7.575*10^® n'n n-aei'i ni'ipnDnnn noon h'imd D'a'y-iA2-10^® 

.nipi 20 o oinoi '7e;i nipT 27 o Min niDiy 'ny □•■nn n-jinn inr .a 

mi* 01*70' min ni'M .onninn 'awn D'niOM *7^ mon miM o'nw (1 
('pa 7) .-lion ?n"awi D"i'opMi'-n D'p'p'7n 

ixp li yA-ii D'minn 'aw '7W D'nioMn noon |'i on'n inn (2 

('pa 7) ?nnT Dn'7W mpnorinn 

nywi nmAa 1 * 714 / 'i'opMi'nn iMnn moiyn dioit'm * 714 / irn'Dn mnonn .i 
.nip-r 27 '7W D"n n'xnn inr oy -iinMD lyiT n-ioiy “/w ni oioit'm .10:00 

:jnoiy *7vy o'a'y-iA 8-10^ nnia 12:00 nye/i dm 

(’pa 5) .lion ?12:54 nywi nMW" nnD (1 

('pa 5) .naon ?ii«/'nn -^-ii:i'7 'i'opMi'T-in minn "/w 1 ' 7 'A aiwn dmd (2 
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6 "iDon in^n — Tii3.nt^n 




1.2 (1 K 

56.44® (2 




4m .a 
78.69® .a 
V 54m .a 



TH 

- 

Ei=1.57ev , E2=2.49ev , E3=0.92ev .k 

Ll 

- 

vi=3.79.10^^Hz , V2=6*10 ^^Hz , V3=2.22*10^^Hz 

1.33m .K 


2.3ev , E 3 _> 1 ->X 2 f E 2 -» 1->^1 » E3-»2->^^ 

n=1.33 (1 .a 

- 

1.57ev .A 

Ax=0.167m (2 

• 

122.79A® ,7.77A® , 12.74A® (2 7.77A® (1 .a 

32 (1 .A 
26 (2 


7898A® (2 



82(1 .K 
218(2 

nipT T^ =3.05 .a 
2 


i-p-rtn ■'K'’ ''’h ■’ 

' ' .oino'an oni^D .npaa 

.1.35 *9 omo'a 'nioxn naoiii miOK ani' vy (2 

.(4 'D lop ,aiTnn 'JOT 'aw) 2-10^ (1 .a 
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7i9on inan 


nyaiD ,(4000A°-7000A®)nKian Diniiae; “lAn 'd-iin "id jin u'j'jDn jia*! iin nni*JN 
'japrn l•'7yl ,"|on *7k y'An nioinn yM lavyjn nxn .n'liT jnw moan "iw nNoa 
•93 T**^ oy njnwn uoiATai n mawn D^pn .nNijn iiNn oi-AupDO 

."I'ao'JW iNJinw 




njepa yiTni .ditn iin y*9in ‘laiJiinii; niwn dtid “je; |i''7yn natpa yitn non .h 

(’pj 10) .'jiao 3IN y' 9 in |innnn 

nnojnnn diinh niwn njjp h'iit it'nh mojnnn 'jiAon iiNn njii' ji'iit it'na. .a 

('pj 10) ?a=20° iw?o 

•jiAon yaxn D'jy" jimit it'ni .moann "jw vyKin jj'iit jin nAnna D'ae/n .a 
.□• jya Nin ynn ^^.on ?-]onnn nioann "jw "iirn -itt UNaii'n nni'JNn ^lnn 

(•pa 8) 

(’pa 7) ?Di"rNn yaain D'jy'' u'iit iT'xa .t 

K'nwD ni'j'ipn iiiao-r n'jya u'DIDT la'jao -jtt nny maiy p'jn niNn nni'jN .n 
.10 cm Ji'ADTn n'jao 'aiy .70® 'jw h'iiti nap'jyn piTa jayAiD 

('pa 5) .n'jaon n'Jinn 'jy o'yaacn D'yDin la Tron tjn "ia.on (1 

('pa 10) .n'jaon n'Jinna. •japnnw X'aiyaain DJiDn Dinn dn awn (2 
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-- .-n-- !5X..» ?;r" 

.•a D-enna iKmnD nnv Kini ,A panii-nn •»w mip'ii i»k D'lwn > 



nn^iv 


«smnn -law S 2 ‘jir»n-»‘» nnngn mipin nKxm pmn ni-Na 

r‘7apnnnaw, (*^714) ? 50 Hz'7w nn-rmi3ai Ti''jn'opn 

n. 1 „.opn nn..y n.T.pi nnD - 50Hz 1w nn*-T^ -t 
' Cpi 12) -n Tx i-iik'j “iDn -io:i nrtapnn 
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■ 7 W nni:ian mio-) 9 non •7'7Aa -nioK -t -'iv v'laa wnwn iinn 0 * 79 ^ -iik pn 
■ nmmn nima K^n'n*? D-iwy Di''7nn 'niON .wnwn moornoK | ^ | 

:Di'‘7nn dion “jw nnnx n'JiaK mm "iKnn T39'7vy D'linnn 


nm 


ev -a n'atiK 


00 



0 


5 

4 

3 


-0.99 

-1.52 

- 1.8 

-3.63 


-4.78 


D'n'KTinn onine; o'lip 'aw I'l ian:iin ’laprinw wnwn ~\ih onopDoa 

.X2=5876.7A° . Xi=4161A® :'7W “lA-D-iiKa ^l^< Jiy'Ja*? 

mm mrya * 1 "^ Dninwn o'lipn nmirn m< Taon*? in-a o nmn .k 

(’pi 10) .DP'inn DioK “jw n-AniKn 

nman oinna "ia o'JiNa nx 't -*7y nana nnpin wnvyn iT'AaiK .a 

.(4000A°-7000A®) 

('pi 10) .nmin aiwn * 7 vy m'A^l^<n 'ninm jii'n'inn 'ninn jik awn (1 

DION *7W 111"'? DnA*7 '7DI* wTiwH "jiTin 0*10111 PiKH aiK Jim iT'NTi *7nn (2 

(•pi 10) ?Di''7n 

nma Nxniw ,ni op'in oiONa WAinn 2ev '7W Ji'oi'p n*AiiK “lya inop'jK .a 


(’pa 10) ?"nnnw>in |nop‘7xn “aw n'oi'pn n'nawn 'nn (1 
(’pi 10) ?-nnjiwnn inop'ixn “jw "lAn tun inn (2 
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.D'jnoi'3 'iwi |ionDn 


iD-iin la•y^AW in-n oioit'k kih^H oi'onon 

. 3.016049 i' 7 \y DiuNH non 




. 3.015500 u -1 nne; m;onon ,.yy non o 


.H 


m __ 


(•{13 10) 


?D'3noi»a 'awi iiono*? o''^ 


non nK ■mon'r 'td nwm n'Anax it'k 


.a 



rinj-?'// DinoiNi -W Him iVk inmnwn nn-n n'Jiix nnJ •> 

(*pa 10) (nDoa^LW vynn^n) 7 2 ^^ Di'*?n 



.u '“TD \l*i7^n*7 V!i" nWD -"T 

?D‘3noi'a owi D'aiono ovy^ di ^n | ynA i i 



10) .|nop‘7K*ii iionD*! p nipnonna jnonn*? ‘ 70 * -wom inoi aw nKnn 
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7190W in^n - mani/Ti 


- E 


127.5Hz .K 


106.25Hz .2 

, 1 

2.611m .A 


2.-1 

■ ■ ■ ■ 1 






-iKW 'iwn “ini' "liip 
.-ini> •inA n-i'ivy Qipni ,D'y:A2in 

31 . 32 °, 30 . 87 ° .1 

41 . 14 ° .A 

41 . 81 ° .-r 

1.7-10'^m(2 ‘7iAo(1.n 



X2 


-2,4 ) 


Xi 



4 3 - 10 ” < V < 7 . 510 ” , 1 . 77 ev a E 23 . 1 ev ( 1.1 

n =3 (2 

0 . 17 ev (1 .A 
29 . 78 A° (2 





"E 


8.46 Mev .a 



23.85 Mev .a 



27.28 Mev .1 


inoi '3 “iiy nipiDnna. pn'Dri 
nr T^nn p*?! ,|noi' 3 ri non “iWKn 

•i^in monn dido .n 
jOp inop'lKI 110119*7 
.niUDK 
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8 noon man 


□' 31 ^ D'W 3 ?< D':i 3('3 E -I D , C ,B ,A nnipsa. .0 dtn asf'i NM nmn '?in I a I 

.(D'WiJi nm) I ' I 



nxn E -I D , C ,B , A-a o'a^'sn n'wixnn •» xitni -jinann'i o'e/mn nx pnjin .k 
('p 310 ) .nNina n"K'»n nny ni'iia.A tik |no .O-a M'sn m^n ' 7 W mim nn 

* 1^013 '^nN"»n 3 . riKii O - 3 . isf'in dthpi o'lyiKnn rt'N “iw Dnim niopiiwn tik 

('p3 6) .n''NT '3-ip oio-io jiiysjnNa 

n‘ 73 ,p'i \ymn '‘ 7 n' 3 'i 3 n "iiiNniy nDin .h'dsk nnivyn riK'in *im ^'3 noiJi .a 
(' pi 12 ) .□■TMn ' 7 W inaa n'ljnn Min noistn ' 7 W isia 



DM niwn M*?! .nMinnn noinn pnnna •i'jti ipm iiiMnw .yan 'a tvoI -inaiwnn .t 

.ninn pmni im anpni 

.I 9 IA ' 7 D UK Hpvy*? '13 n'DOW I 3 «M nDUMW HMin •iin aif'i noiJi 

ni'M ninin ,p dm .yiin ?nMinnn pmnn MiniuD n"Mnn mei'i niip nn (1 

('p 3 6) ?nMnna n‘?o "jioiaa" 

□yon DA ,p DM .ynn ?nMin'7 aipnn MinwD n"Min nivy*? mip nn (2 

('pi 6 ) ?nM-ma n'lo "noiDi" ni'M nimn 

:‘ 7 y mnivy Ji'iivynn nMinn dmh .n 
?' 7 Mnv!/ - I'n* (1 
?non - n* 7 yn (2 
(ni'A-iia) ?nimn •p'7n jiio (3 
(•pa 10) ?!•»■ I*”* 
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-) 3 iKn:i ypmn 


•n 3 pn-in^i .nniwn 


nxinn n"n 1 pn-ina N3m3 "iik npn 
('k o'«ni3 nN"i) .n^n»3'^ 


.4500 A® Kin ppinn iiKn 'jvj iniK 




a......D.«-.nn !.« pn^n .Tn.n i.«n -..pnn '* 

D-nn. .JW n pmnn .nn. n.Mxnnn n.3in i..i....n'> o.mun 

^^1 I (•p3l5) .ypnnn •ly D'‘?apj3nn DOino 

:(4000 A°-7000 A®) p*? "iin Wiion npna niKn nipn hk D'9''inn .a 
(•p 3 10) ?Tmi3i ‘pa •japnn (A) ysinKn inip3a ynn (1 
5 ) ?|ivyKnn '|«iinn djid ‘ni* (2 

?|i«yKin niKn oriD *7TIA mn (3 

. no py A T O n 1 .nD'py n'3an n‘7api3n ypnnn “jy 

(.niapnnw n-sannn p‘7n niKinn ’a o-wnna) 

0.00 ,.o no.on n,no.pyn n.>OT, -..o 
































3 


• 7 K n'i'Dnn inDiDwi nf/nnwn n'DODn dion *7^ n'A'iaTin mm m'pn*? MO'ia 
.•jA '31IN *7W n'^1 Dinn n'yya n'03Annop*iK nanpi it moisw nnpn .ji'dod 
nr DiiopDoa .moiDiyn mayw itik'i njnjjn m< lana lonnopoo mysinKa 

iD'Kan ‘JAH '^^IN‘7 D'n'KJinn D-iinii; o'lj? nwrtw rtAna 

Xi=1409A° , A,2=1851A‘’ , ^3=2531 A® 

|ioi9 y'li' TTiyn pioMiy 'iD'on 'di, 10.4©v wn Ji'soAn *7\y |ii"n ri*'A"MK o yn* 

.n'ar 

?Xi, Xz, Xz D'lipn o'D^'w (ny*?! in ho-'id) onopDO ‘?ii; aid ni'N*! .k 
(' pa 10) .nr onopDO “jw mnsiii'n lion 

ji'DODn DION ' 7 iy n'AiJNn mm noan jin noa*? |ji'a mood niNJim o'on “ly .a 
1 D'n'wnnn jtn □■‘ 7 apn Dn-o*? □■‘jip'WD tin laon .2 o-iy-imA in 1 o-w-imD 

.(’pi 10 ). 2 -I 


o^lp isNinw D'lnop'iN jini'jN^ nnoiow nmN wjion MO'in niNJim ^lly•N‘7 .a 
in o'lDin niNH jin lonnopoo myiinN:! ipiai ,9 V ‘ivy “in'iiioid vy-iana 

.mDiDvyn 

.□nn inN *73 •7W ‘7An r^w jin awn?o'79in ono-ipDoa o-iipn ^9on inn .1 

.('pi 10) 

?(4000A°-7000A°) nNiin hn' 7 DO"iy ni onopooa o'lipn pan i'in .2 
.('pi 10) .Dn'7 D'n'NJinn o'lioion '7«; n'AniNn jin awn 

jnDisw TIT on-ayn i-n ,'7"in □•inop'JNn nni'iN Dipna dn ,mip n*n nn .t 
.(’ pi 10). Taon 71377.7A® ‘7AITIN to 'oniTDiiin tin Jini'JN ri'DODn 
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:nip">9iin 


jDiK 'wn ‘70' Kin .a-opNim I'vna Kin 

.^“Y/ rviA '"y 'iwni I'yn^ '"ii 
* 81 * 




*ny mnxii'n*? K-ann •a•opKl•^-»n T'7nT»n j\h nnKi^nn 2iop 


.K 


.2*Y/ 'vy-ia 10"® -i ‘vyiA 10^® oAina o'K^tm o-ion y^na .a 

•n'.nnnn nmo.nn ok ."Vo I'P-o •>« o-nn o-kho ,m ok o«n (1 

mw-i o'l'ViA6.93-10“ -■» niiw ^'»Po •i-wiAioupnio 'J-k-aa 

V 

■o'.nonn omoKon :iKp ok r»^> 

n-jwl D-i-yAA 8.7S-10” -1 niiw “',7' OAipna k/”. ‘I’lnA 

V pa o) 

•,aiT.n ly ,onnK otvaaI pnoon-, o...«nn rtApon^. •A.p.A .a 

■jipnn^ioAiw y, j»p ■iwa.ji.oioirK 

• 82 ^ 

o.o.r.Ko tapon«, 7y .a.o •.« no., 

(•pa 10) .DO'‘ 7 nnn J7K janKPnn JiiKnoian nK Diwn (2 
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8 iDon man - 


g; 

6.75.10-^m .K 

nnipnn |a yoin iidti ly >3 (1 .a 
.(riKini rte; niDprte/nni 'Ti'nNn) 

(nw-ina npTiiiin l■sn)3•1 0*^111 (2 

4.51 Q-^m (3 


E 

B , C , D .K 
B , C , D .2 

.A 

m'n nniN2i ,|op n"K"in n-riii (I.t 
.T iin~rn niopin 
ninTni Via n"N3n nnj/ (2 
(hVta pVi) .HDiyV naipjin 

H*7 (4 kV (3 p (2 p (1 .n 




n 


7, = I-IO'*sec (1 .2 


r, = 79.21 sec (2 

2 


.a p inK , 2p n*7>rm (1 .a 


82 ^83^ “^84^ “^82^i8 
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9 "iDon man 


TiTSin nvi/Tyn 50 cm pnnna 'usikh 'ly 5 cm inauiy AB i'/<n o^y 

.30cm n'jw ipinn pmnw ,MN npT 

MN=20cm :|m3 


M 



(’pa 10 ) .nimn naia tiki myiyn |n nimn pmn nn aii/n .h 

,D^yn nim t\k .i*? man mm nap 'o'! ,naai "ijnann'i D'vymn nw pnyn .a 

(‘pa 10) .mn'KJin D"aip oVnn 'iw oimo '-r* -' 7 y 

nwryn jin jijiDiiyi (A) ostyn lyNin JiNJti'n iin pp ^vj nD'jnn jin ooio .a 
pio JIN iiyap Txo naon .15 cm 'osiNn TJfnn npmnw ,C mipaa 
(’pa 10 ) .nvyiyn “|m may N'nw nnN*? piNn pp ‘iw nnmu/DJin 

.-|on •’lai ^ipvy -|on oy nimn wn"i nN niN'i'? |n'a laranei piTNn nN oinn .-r 
(’pa 10 ) .(D^yn wnt ’jw ninia niDai'j nwoN law n"Nnn mw) 

I'jy nmiw nomn nmyn DNn .n 
?‘7Nniy - I'n* (1 
?non - n'jyn (2 
(ni'A-iia) ?' 09 iNn n'atn iiioa nimn •p'an mo (3 
(’pa 10) ?|m'TD|'n'T (4 
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.p*? im naiKna •jdii pon''7'n '73'7 D'Jtnn 500 “jonn 'Odik xno “ly g f 

•Y'n ,i'j '7'Dipnai ,Anon iiwnn 2m pnini | 

(X=7000A® I'a'J X=4000A® j'i *7^ o^lK'7 D'KJin nKian -iiKn) 



(•pa 10) 
(•pa 10) 


.nxian ->iKn “jw ■aion onopDon ann nx awn .« 
?0.6m nx-ian iixn 'rw onopDon ann nm* tto ni'Ka .a 


(•pa 10) .HKian awn *7^ iiwkt moTa onopDon “jw Ti'iiTn annn jin awn .> 

nD'on naiw 7 <a ’7 ajtii'n no'pyn ri'aan ‘7W o'DiTao omo 'aw i'7'Na Ttsia .a 
(.pj ^0) (mDi* 7<'7 D'aiw •7;» -Daw .aiartD) 

Ti'aaia '7W D'DiTao o'aao 'aw |'a nD'on naiwNa‘7 n7a"pJin lai'iii oinn nT'7<a .n 
(•pj io) .pna ?a'aon niaona n'i‘7n inaiwia oNn ?n9'pyn 
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'7W ''7''7wn pm*! nain o'7iDn ni'7nii; nop'iNioiD wn onann 
D'nnn nydvf/n piTa'ii.Nnn '7K onia'nn jik iiDn*? |n'3)'ai'nn pTn*? -o'7ipn ni'ini 

.(miaN*? HTiopn I'a D'''7''7\yi D"ai'n 
.D'lie; D'yai^ai niiie; nin^iya ,o'3ie; Tinipnn iin Nun ‘ivy o'liDn ni'in ' 7 y □•inpn 
:ia D-iiryj I oarn I'a'i Niia nini'jn I'avy V nnnn I'a avypn jin aNnn r|aan 




('pj 7) .D'oaAau; D*'p9iNn D'yupa mip nn aNn .n 


('pi 7) .D'oaAau; o'yDivynn D'yupa naip nn aNn .a 


niN*! D'Nunn ^aAn inn .a 
?n''?Nn'a'n nia'an "jya (1 
?n''7Nn'5'n nnjiiy “/ya (2 
(’pj 9) ?''»n'5'n “lA laiN 'lya (3 

('pj 7) ?09N niiiy nnnn awND ,09Nnn u'n oarn yian .a 


•nDnn 01*7 “ly X=1800A® "ny “ja laiN "jya “jiao -nao'iiN aiN D'l'apn .n 
D'jiaup'jN o'u' 791 ,1^*5 nNifina .B=4 ev I'ny naiayn n"xpii9iy aaian 

.aa'ja ajip |nrt ni'jnn 

('pj 7) Tpapn*? oo'v/nnu; man*? nu''79n •ap'09n yian (1 
(’pj 13) .D'u'793n D'Jiaup'jNn ‘ny *7An naiN nN aiyn (2 
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I-T 


T 


r 


t 

t 


DiDiT'K*? 3 ' rtiinsTin pionn 83 *niON ^Donl 210 non noon “jjia oino'a. oioit'n 

.DI•3I'7I9 “ivy 




('i73 10) .Di'31'iiDn DioiT'N *71!/ 'nioKH iDonn TIKI nonn "jDon tin Hun .k 

DA-rnix n-rnau/ 210 oino'a 'I'y"!:! noon tin nNiin T'ID*?^ D'wnnn .a 

:t=0 yAin “/nn inrn n'SfpaioD 



('pa 5) .210 oino'a dioit'n 'ivj D"nn n'jjnn inr tin K^m (1 
('pa 5) ?D''ni'inN*? Dj-rna nnia 210 oino'i'a'ynA nnD (2 

('pa 10) .t=0 inra ni'z-yon nN atyn (3 
('pa 10) .ip-i9jan210oino'2n'a'yiAn99%"nyNDTii'7'y9nTiNaiyn (4 

Ijnann*? o'wnTin tin pnyn .o;nna. 0101*719 o'ynA I'n n* 7 t=0 yAnaiy noa .a 

inin "aiy n'^pai9D OA-rni 0101*7190 o'yiA i 9 on tin ONii'iy ,oipy r'/y noini 
■' (’pa 10 ) 


I 
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9 iDon man - Jiiaiun 


-E 

0.3m .K 
2.a 
8.95° .a 

.'w'jw'? 'awn ODn pa .*t 

36.87°<a<43.43° .n 
no'on n'nn T'nn nxian "iixa ,k*i 
Di-rK*? 'i«;n ttoh Ve; ‘juon pa 
'vy''7wn aion h\u 
.( 3 09*1 n'i7'7n mm 2 09) 



.n*Ti3Nn 'T 

.n-riaw'i D'yan □•anop'iK am* .n*?!)! y'Knn nnnnv!; “idd .a 

2'iaa (3 1 ^aa (2 1 ^aa (1 .a 

•Napx |9iNa yan'i n*aaaK p'Don vy onanjiwnn o'anop'iNnn p'an .a 

.naiaN'i 

.pnarm*? o'anop'aK'i awDKn ii'KI 'aim |yona |yoa ni'an (1 .n 

X=7.22A° (2 


B 


-•jy D'o'apa Jinx nowa □■o'lDan o'jiaop'aNn “aa .k 
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10 "toon in^n 


I 

L 


•yy .oyy .n'jw 'ddikh Txn.mTDn nwry nai nDiyn iiAJfin 'k D'W"«n:i I ^ I 

n^y^yn n* -'ly matian ,A'B' ,Dxyn “iw Jiinm.nw-rynn 70 “jw pmna 'ODiNn T 2 tn |_| 

.D^ya piajinn riDiJin I'yi .ninn 40 '7vy pmna 


A 

i A’ Y 

k 1 

7 

_fe 

B B- 

i: 

1 


(•pj 10) noDi'ia nei-ryn nn^tiy nxi nw-ryn ipm tiin hk KJtn .h 
: (n\»/^yn ' 7 TriAa) niK*? diox ni'i D'a'yn ox ,D2iyn nx nixi*? “idi' nDwn Dxn .:i 

('i73 5) ?nwTj>‘7 Dxyn Jiim I'a (1 
(•pa 5) ?Dxyn nim nixjinn Dipn*? ojiyn (2 

ni^Dinn D"aip 3 ooio ,(-|'i nun ni'n napa) D'sy-inn nx ^inann*? pnyn .a 

jix Jiyap -riio nxn .nimn wxn nx nnjti-i.nwiya nnaiy ,(A) D:<yn wxnn 

('pa 10) .noo^o^y □••aipn ^‘inn 

nanw D'xan □•'aiAnn nrx.nwiy'? oatyn nx oaipni oioxn ni'7n nx D'p'ion .“r 

•.'la'iiin n'n* nni 

(’pa 3) ?n^y^ynn nin-rn pmn (1 

(•pa 3) ?nin-Tn ‘itia (2 

(•pa 3) ?*iiAnn nimn pmn (3 

('pa 11) ?3 '9 naopin n'nn ininivy aaa Q 2 tyn nx opn*? w p'n .n 


I 
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KjJ 

O 



to 


uoL ucuxM cuLud iuz ul uoL.ria‘ uut!ci,u ucciU uuuncciu ucnu: 
dciiTi uoutio uq: uio/i. 00S=«^N ‘ 000I-=*^N* 

UNUL UNICCiQ £,Ul.iXia TIOLit ilM,) 

MIL IjiilL GItrt CUNIcL rfi\Ci OLitiG XUIJ.ia ICiXriG lU I,1U* (ci,IUL- UULiXiG rOLit 










r I 


o-iojn ainsin iixn •»» • 7 in iii(<.B=1.95 ev --i niiw pm Vw miayn n-sipjio 

.X= 5900 A®-'i niiw 100 W'?^ p 9 on pni miinn 


3 


[ 



niy^nNa nwnn .pwn D*o‘793n .□■anop'^Kn ^ay 

rnanw n-i'^yn nnn dkh .a. 

(’pi 5) .pni ?piiin jniin dk ip'ni' ok (1 

(’pa 5) .pna ?"iixn ‘ai'aona ainx |aon i9*oi' ok (2 

:nanvyr» Kiaa^ mtn janatiy dwh .1 

(’pa 2) .pna ?pxaan mian tik ip-m* dn (1 

(’pa 2) .pna ?n>tn 'ji'ion:i ainif |aon id'oi* dk (2 

('pa 10) ?pnan miann D'aioiDn o'o'aoa aatp nt'Ki .i 

.pjian miann D-o'iDan .o-aioion |n 0.6%-w nnana n-inn 

(’pa 10) .pjian nnopn o'lnop'iK jao''79T o'mw 

(’pa 6) .jnoiDwn ‘ly nnnni Dirn -iwpn nw -iKiann a‘‘«P» •' 


•s. 
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(np-ra ni'ip'ionnn iDon) R ni'i'yDn tik iTrn 'I'opKi'Ti min 'ivj nn'ATi 
:T3D'7e; n'lma Timi(!;i n-nmn tiik^iiii .|nTn 'lei n'^psiOD 


R( mln’^) ni'j'yD 

t(8ec) IBT ■“ 

“Todb 

0 

14987^ 

25_ ““ 

_ 1122^^ 

50 _ 

^^"“841 

75 ““ 

W 623 

— “ 100 



('pa 10) .t iv n'atpaiD? InR qiA oo^o ,n'72o:iV!; niK^mn *9 -* 7 v .k 


yiap UK awni ,minn *7vj D''nn irainn inr t\h H^n qiAn ino "ly .a 

(’pa 20) .minn ‘aw TupiDiinn 

.25% uai'j'aiae/ nanp •n'ja laiyainKa ny^aain ni'a'yDn m'm .a 


('pa 10) .t=0 inn nn'ATi pn D'a'opKi'-n o'a'yaA nn^ :iiyn(1 

(’pa 10) .t=10sec inra nn'Aia pn □'•a'opwi'Ti D'a'yiA nnD nwn (2 

lapip'iDian 100 -n naop na'x it dk ,'N‘iAn jnryi ni'j'yDn Tim'i iii'a .i 

.npT'i 

(’pa 10) ?jai'py9n nx ^|■nfa*7 n'n* |ri'a x"? inr nnD nnx 


100% 50% 25% 12.5% 
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10 i9on inin - nimuri 


u 


H 

N2* .K 


-93.33cm, -1.07D .k 

eSOOA** .a 


H‘7 (2 «•» (1 a 

o.oesm .A 


|op' (3 (2 •nA* (1 .t 

1.86“ (2 .1 


1.86m .n 























11 ipon inan 


apv "ly .inimr "jw r»'7 *TU'd -“jy yDipa .la"? nxian ,nia •?« i'itia r I 

.•ii'nKn inipnn oyn min nma o'nn ima K^nan «iia '73 ,HKn jiTaw [ * | 
‘7yn 2m *r\u nawa Kaman mx .at x^na 4 m "iw pniya {n=1.33) d'at n3na ^ina 

.40® iv/ n"X3 JiMira Ain nx nxn n3'iaaty o'nn 'aD*? 



ny'Ani Ain "avy '“axnwn inatpn nxaii'n ,pp Vw D'nn 'aaa nyAsn ji'iit nx xatn .x 

('pa 10) .Dixn 'jtif la'y*? 

('pa 12).0'n'7 Ytnn nix'; nxiae; *93 ,Ain "jw nniinn pniyn nx awn .a 

?iixn ni'aw apy n'aiA mxn 'i* -'ay Ain nxia naw n"xin n'liT nxn (1 .a 

('pa 8) .laon 

.n3naa om |'xw3 mxn 'i* -'ay Ain nxia naw n''xin n'liT nx awn (2 

(•pa 6) 

■aw i'a'y 'ax y'An xinw iy ,0'na Ain 'aw •'axnwn inaipn iixn ya inr nn3 awn .i 

('pa 14) .Dixn 
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on-i'ii ‘tnm'm nwii omaw nini-i -iw '>'im lonnopso -Mnn Tio-iw D-winn 

.ninn*! ' 7 'apnn nD'py Ano pi ninn 

-i^i 3 ei onopooi Anon laianni (P'1 niK no'iisn) '^n'l iinn -r-n'iTi 
3n'X^5300A« .•?inDX=4800A° ,DnKX=7000A° ,'iiaoX= 4000A° :ima 


H 



(•pi 12) ?' 7 "an D-yaJinn TnK ‘id ■»apiin |i«iKnn nioa umit it'k:i .k 


{•pi 8) ?aiMn vasn Iw lAn lux lan .17.9° Iw n'liTi •»aiii>n iinm WMn .1 

iiT'Ki A'-ion 111 fn'inn nxiw ,('mna oon) osk noi iixn pan mn .a 

(•pi 8) ?omon iKwa ‘iipun onopoo 


.n'903 miana. on'in mnn i 3 h «i'‘inn Tn'iTin .i 



?'7ai7iin onopDO ht'ki ,Anon -|tt Tn'jnn n?<nw 


ODK TToa iiKn yajf inn 
('pi 6) 


(1 


rn onlw n-oon jii'iito .o.-nopoo o-iip ayaax 

('pi 6 ) ?D'y3,sn nyniK 'iw "lAn mix Dinn inn , 17.9 -t i 

onif D'p-ro 30,000 lai n"o 5 linnei no'py ^'"'O o*npi*i .n 
K.n ar vao nan naiyn Ho mix □« ,o- 7 n-opn a.x onniv 
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■IVII O'lon nop-iKioio xn on iu!(ia« .o"iO '3 nixsiin ixi>n T'JB'n!' a-vinn 

.niivy "lA ^iM 0*719 Dnn ^n7< '73vy ,ti 7< rinipn 

van xn‘) iixn nipn |a pmnn .nnipnnn nnx ‘»a nixn nnviv nx I"'" 

B= 2.1 ev j\0T\nT\ “ivy miayn ii"3{pAi9.'io'an -^'inna 



nn'KTin Tcn dk nnipy * 73 ^ diwii ,tod‘ 7«7 ^* 7 ^ 0 ^ t\h -ijnann '7 pnyn .k 

(•pa 10) .“i^yap t\k naon .-\nH ik ^3{p 



‘7AnonH 

nnipy "iDora 


1 


2 


3 


4 


naon .iinipnnn inx '7Da ai7<n 'ivj •7An laiK 


T\H Jimipyn jnrya awn 
('pa 10) .T'aiwn nx 


.a 


iT'xa yap ,-tni* ^xp^ •7An ^^IK oy D"io'a*7 nin'xnnn ninipyn ait nay .a 
(' pa 10) .laon .am* naop -iipnn *7^ aixn nnaiiy nn"n pn 

('pa 10) ?D'anop‘7itn'7W ni'oa'pn ni'AiaMn I'a wionn inya ."T 

• 7 y onTini B=2.5 ev 1 * 7 ^ miayn Ji'xpaiDW "inx nna Mun nw D'D**7n7a .n 
^ .D'MO'an 


'?nanw D'anop*7Kn *7^ ni-oa'pn ni'AnaKn pa isnonn okh (1 

('pa 5) naon 

na'n* titji (V) 'pDiNn nain oy niTaipyn *7^ nm'nn inipa oxn (2 
’ ('pa 5) .-laon ?n 7 aipna iKwn I7< n-awnw 
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!Li I'y-iaa 0.2 Mev rtw n-oj'pn n'A-iiKnei |ionD vmd im'n n'JtpKna rjl 
“ — .a •p'p'jn 'aw*? tqi iionon jik y'Jia oi'Ji'*7n pyia .nnuna KJ^nan | | 



('pa 10) .n'^pKnn nnoian jin diwt .k 
('pa 10) .17.4 Mev nii«i la-nniawnn n'A’iaNnw nDin .a 
(•pa 10) .a-n •p'p'»^ 

('pa 10) .a -n •p'p'»n “ivy “aAn iiik lax :iwn .t 

7'a'yna im-ni -a-yiA yipa pa D-ni-rn o'-mn onni □•'nann onn (1 .n 

(•pa 5) 

7jii'a'yaAn nr^p^nn '? 3 a D'n"pT»n o'aiwn ain'W 'pin rt'K (2 

(•pa 5) 
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11 ^9on - niantin 
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12 "toon man 


niK-i*! o-'io- liK .n'lyn ■d' 73 D-o-ani :i*72. 'jwn'i ,niii9 nTNi o'NJtna mk iwkd 

T:.“ o. n- .n...o..« .....n ™ 



(•pj 8) .-laon ?nD'i na'on 'nn .k 

1»n niaj (anvi <>=90'>) nn^in jik nKn ,n=1.33 

.nnnrt non*© xin astnn -(S -a S -a Dipna) poiKi 



e/nwn Vei |i*' 7 Vn aoipn nspa JiKJfmn ,S n-riiian nxsi'n ,-iik iTji oo^o (1 

(.P3 10) .nypw iiywai nnni nywa :»‘rn •7«; lo.y*; ny^ni 

('pa 10) .97.5® Kin am •aa'i D*nwn'?«; 'ii'iiTn oannw n^in (2 

(•pa 6 ) ?n'iyn '©*13 *7311001 o'n o-ypap *iv a^iwn i*!*?!:* hkh nn (1 .a 

?(D'nwn •7vy TMiTn annn) ypm annn Jii*inan oiMiTa nnn kwi nn (2 
’' (pa 8) 


O'Jlian n'XnnD wn (97.5°) o-nn ninn o'nwn “rvy -lyiTn annnw laKim (3 
".nrn, HKn ^-nn tt,. onh y.nn 
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.ymp oin *7 A in^pai ni~ri 3 ji ‘i'7inn'i B inxp^. tiup 'n 1.2 idiinv/ BA oin r * i 
-irninw ,'7 a AB oina -xnn .nniann *i^inn ■ 7 'yDn to'iji ^e;^o.(D-«nJl r»x-i) 2 
pyo *733, ni'iTuin Jix piyni ‘j'linnn niTtn t\k mD'2{^a '7'iAn Tn‘?iin.A n^pnn ^ 

■ Tniy "yA 



il/X *ny n'^p3iD3 f rin'Tjin nx iNTin tjd'h'/ ^^^ah 



('i7D 8) .pn'TiiiiDTi riKi D'-rniy d''7a Vw PTin^ii'n {din nx laon .h 

('pa 8) .AB Dini ‘7 a "jw inioe/Dnn Jin*rm nw *)-»An mryi .a 

.Tniyn "lAn jniat lax oono ,iniy "ia 'aapTin |na ni'n'innn jinN "jd nay .a 

(•pa 12) 

6 py 7niy '7A urian ■7y aatii-w no ninajin '7'7inn lan'Tji jii'n*? nanx nn .7 

(’pi 10) ?(i'm3<pa '7'7i3)nni^ ni-ripi 
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D'anpn |yon:i awni'inn Miwyn Dijionop'iKn ‘7e; |l•'7yn ni'in nx D'lyio 
.|iyo Diponop'iKni ,'jiao k'io'iin *»ik v -nnxi pin p*? niK n'l'nii^ i''7y 
n'j'nna r'ly o'lnpni lyona |iyon y:ik ni'ia ii-'^yn ni'7n tin □•D-'inn nw?o 

*7IAO N'IO'TIK “ilN l''7y D'Tnpn IWND jD'IIN .plDJin Il'N Nin ,pTn 11*1 IIN 
’ .Tn piDJin Diponop'TKn 



DiiA Ti'‘i'' 7 vy iiyon ,niNn “rw ■p'p'jnn 'ninn myjjyiNi "iion .k 

Di' 3 'ni‘ 7 Nn ni*»i ,'»iao Nno*7iN iin l••|y ppinvyD Tn pioirn*; Diponop'rN'? 

(’pj 10) .'two k-io'tin -UN ppinwD .p-ioJin*! Dipoi-Jop'rN'? OIU IT'N 

piDJin I3'N Diponop'iNn ynn piNn *?«/ •p'p'rnn “nmn niysoiNi -iion .1 

{*pa 10 ) .P ‘7 iiNi ppm Y^ixn ni*/-nyND 

.• 71 AO n-io'tin UN l•'7y D'anpni -ii'n |yoni Y^«n ni‘7 tin o-ayio .a 

(’pi 5) .pm ?p-iOTi'Diponop'iNn DNH 


.B=3.9 ev n'liii miiynw n'sipaiDiy nDnnn 'iwy R=0.02m loi'-nw nnD .”i 

Donop'iN “nnwn I'nyw nanpn 'iw •‘in'opnn “lAn -|niN tin iwn (1 

(’P3 5) 


TTiwnvy nrn 2 *0 |opn "ia -|-iin 'lyi niNi TiDTmn nna hn Donpn (2 
nnpn im nnN'i -iinn “ly |yonn rmD n'nTi nn .Dupn n'yo 

('p 3 10) ?-|winn 
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iniiD I'yu D'^xi'i nriN n'jtpKni ot •p'p'yn n!yi' 7 iy D'TnNTin ,d'zl 3I3 oiii/' 

.C 


inno'r arnnn Di*!?n 



('pa 10) .D'acpKnn *71!; nnoian TIM Diui .k 

D'amaa iryn) .(Mev niTnu) .n'jfpNna xiu'iDan n'A-iaj<ra jimD nw aiyn .a 

('pa 10) .(nsoann JiiMnoiaai 

nya^^< na ,(D>a'7<y 3)D'D''7nTi iniyivya n‘7«; ^'A^a^(n nx np'Dn la'iei einiyn .a 

.(^He) DM'an I'yiA'? oosin |n'n 'a*y*iA 
I'yaA*? |n'n ‘a'yaA nyaaN "jw Aim 't -'ly ininrivynn n'Aiaxn tin aiyn 

('pa 10) .Di'Vn 


oiniomT 4- o*]ianD 2 oi*ono <- oinioi#rr‘i‘|ion9 Di»*in 4 - oiiono 2 



nni*! n'TiD* inr nnD ae/n .niaonn 75% niinn in-nni 210^° Kg wnvyn non n 
aaipa e;ne;nn 0*79311 ^IK■7 ninm imnne/nn n'AiaNn n'aan dn e;nu;n 

('pa 20) ..TOW*; “tin'a 3.86-10^ 
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12 i9on in^n - nianiin 






md^sDa iikh maw .h 



.onnn ^im o'n’? ^nnw q'liyn nw (1 .a 
' ^ jvypip nx (2 



D'DDin 97.5® *?«» n'lirt layn ,x'i (3 
•I'l'^n ^lay nxnn'i Q'nn 'io * 
(minan mfnnn jiyDin '?wa) 
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13 ^9on man 


rxan 'lO'in tin tw'iti opDOio n'po'7 'iiy m'awin o-rpn jiN'xn lux'? i i 
JIN .n'7iAy ‘Sin ii'po'T *ivj niovun p'7nn TDnn ^in ojd “le; aiN Tini^N |ii 3 n Tn'^nn | ' | 

TIN TTini opDoaon ni'7 nsin y'ly nov/nn aia'o -'ly nmn Nin ny'ADn timit 

n'lD'iiy n'7aoa Jiiniv!;a niTinn niN^in.nn'aiyn h'iit 



*73111 DDiJine; Q'^~tn D'lnvyn 'le; 'iTAn n'laoa D'y'sinn D'liTiin '^iTin .n 
c^iAniy 'ID .n'laoa Dnoay tin Diiya .op90D9n 'll!; na'aiyn D~rpn tin yiap*? 
Dipn JIN iDinn NJtni ijiin dodo .nNi**? n'n* n'lN Doniyn inrya ‘lapTi'e; 

('pi 10) .op90D9n 01*7 “iiy maiyn 

('pi 5) .Daon ?0 ny'A9 ti'iit*! nn'Niinn m'awn ji'iit 'nn (1 .a 

•iiAy '2fnn nois/nn in tun*! op90D9nn jinki'h dinh nni'iN yi-m laon (2 

('pi 5) .Tnavyi ni'N n'po'Dn "iiy 

Tn'iTin aaion tun*! opooaon dinh aayna n'onpn n'lirn iiN'yn .a 
jiDTin DiNn nnrtNw.iD ,180° -a op 90 D 9 n ni"? nun l•' 7 y noeinn hn 

•Ji'po'in ’ll!; n'liAy 'xnn |9nn naa op90D9'7 



ni' 7'7 HTio'iDa jnaiyi op90D9'7 dminho iminn dinh Jini'iN qnh (1 

(’pi 5) .yiTn aaon ?op90D9n 

?TiiNa nn'NJin m*ai£; ji'iit nn^p op90D9a ny‘A9 ji'iit 'id'i dno (2 

(•pi 5) 

TIN Daon .tiin' 7 op90D9n jl'po'Tn DiNn aayna Ji'onpn Ji'iirn tin aiyn .a 

Cpi 8) .I'ii'yn 

nni'iN DA ,TiDai!;in nni'iN'ii nyAi9n nni'iN'i *|oii, ji'ndi 'lO'in 'I'lnna .n 

.mrnnn pin tin iin“pnn ,TnTnin ,Ti'iy''7i!; 

•pni ?DiNn ‘ny •‘iNnn in •'lAn .■p'p'inn i'din “ly Tyn nr 'lO'i dnh (1 

(•pi 6) 

nD*! na'oni!; |dti" DNn ,yapi ,op90D9n ni'ia dinh Tin*nn jin awn (2 
niD *71!; HN^iiiD nyaii op90D9'7 D'liNnn aayna niop mn'nnw 

(’pi 6) .inw'/D iiD'n 
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i^nny/ ;7^o *711 14*7911 ,yn' ii*m i* 71 !/ ^fah "iiikw ,' 07 inDi 3 in iik nyii* 7 K 

.w=0.01mm 

.(•k D'lynii riKi) .pion |n L=1 m pmna -|on D'a-Jin 



.-jonn *7^ Ti'73Lprinn no'pyn irnan mxmn ':i D'vyma 



(’pi 10) .-iixmipn'7vy *7101'liK JIN awn .k 
(’pi 8) ?'TDayin aiNn od “jw i‘ 71 ia nn .a 
(’pi 10) ?'TaanmiNn 09 “jw'Ji'iiTH annn inn .a 
(’ pi 10) ?"|onn "jy □•‘japnn (oin'opn '09) on'na d' 09 nwD .i 
(’pi 12) : ‘T 3 ayin aiKn 09 ann*! nap* nn .n 
?D'n'7 oi3iri naaynn on (1 
.aaon ?ani' ^Sn n'aipw mp" on (2 

.aaon ? ia‘7 aiNa itn* on (3 
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|yon “jya inoTiD*? ne/p (-e) iiyone; inop'i?* m |n*n 'im dion win onno'TiD 
.(inop'jKn Tioni niiw ino'Tion non) .''7nwn niD 't ‘7y (+e) 




•lO'an 'I' -‘7y |mi oi'ino'Tion ‘iw n'Aiaxn nim 

.R*= -13.6 ev neiKD 


.Di'jno'Tion *ivj iwpn n''AiaN nxi ^lo•n nm “iw n'AniKn nK awn .h 

(•pa 10) 

nma Di'ano'Tion diok “iw n''7nwnn n»'?K'a{Joion n'A-iaxn nw awn (1 .a 

(•pa 10) .( ri=2 0.529A°) Tio-n 

nawnw n'Aaaxn I'a'i 'h ^yoa nawnw n'Aaaxn pa '7-ran‘i aipnn nn (2 

('pa 5) ?(1)'aTyoa 

.no'n nm*? n=3 imiynn nmnn nn'w 1 * 11 ' oi'ano'TiD dion .a 
(' pa 15) .o' 7 oaw poion "jw yann nxi “iah t»ix nK awn 

DiOK nym nK pawna nnp*i nwna n't 'a ^yoa WTian aiwna 

.ino'Tion 

• 7 An own ,|ioiDn no''iD anK*? diokh nynn nK D'n'arn i2< aiwna nx 
.pna ?'a Tyoa nawnw nm |Op ix ‘iiia n'n* o'7oan poion “rw 

(•pa 10) 
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: nnonn '"y nnmi o'lon diok '7«i n'Aia?<n nim 


nm *73 t'i diw> .nr dion ‘jvy jy3nyK3n n'AUMn mm 4 r»noo oono .k 

('{7310) .n'7 nn'Mnnn n'A33Kn jik 



('i 73 10) ?n=2 nmn nnyn ji"a-i3k 'nni pwpn n'A-»3J< 'nn .a 

yy-t 18v '7«i D'‘77<'X3i)i9 enDn *39 -‘7y nxwinw D'3nop'7K Ji73i'77< on'iiyn .a 
.mmiyn mma D'Mxn d3'x I'nioKw ,nT iio* ^vj ‘7*‘7t ta 
(’p310) TonVe; ysnn n>3i id‘793w D'3ioi9n ‘7W '7An (-|3i7< ik) oiik onn 

o-j-i -jaiym D'3nop'77< Jini'7K oipna dm n3Tivyji 'a r|iyo'7 "inanyn okh ."t 
('pa 10) .p 733 ?18v *j\u n'A-i37< ■'7ya d'3ioi 9 nnrtK 

no'‘79a y'9i'«; ‘IDDl D'3 nDp'7Kn *7^ ■'7n'3'nn n^t^nn nnn m’n‘7 -jn^j nn .n 

(’pi 10) ?k=2755.55 '7A iiiK '7ya ■■730p90 ip 


5 . 
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13 "i9on man - niniein 



nm ev o 

4 - .15 ^ 

3 - .2.67 

2 _ .g .24ev nwpn n•A^3K .a 

.18ev :2 nm*? *mny h'aijx 

^ - __ 2^ 

P=9.624-10 N sec,X=688.88A’ .a 

wion'i pi*-ra niie;n n'AiiK □•3 ioid'7 «;• ,k*j .t 
.mie/Nin nm*? no'n nm |'a ni'AUNn 

.(n'iw nm*? n'yai nmn laynb D'Nnn) 22.5v .n 
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14 iDon ina» 

:d'3Iw D'nsfV '3vyi purin D^K (1 .n 


1 


♦ 

I 


t- 

H 

L 

I 



('pa 6 ) .^aon ?n:iiA m\H •‘lyaD D'K^a on DKn 


•“inn I'vn jrrivyT 'ay ii'aipTinn 

(•P3 4) 


•jw ininT riK 'a'lAn'i iia'a 'WO (2 
?D"09iJ< o'loia wnnwn'j 


,n‘7wy |ionp no'D m'n 


niy*? nDWinn ith p'Tnni m’n "ly *7311001 noiit 
."as n'7'071 jionp no'D . 1 cm moipw 


.a 


p-n 0101 IU 1 l"»i ,|io-«P!' "O-o nl-on-o □•«<!>;> Isfn -iitk i>k oow (1 
' pDOin I|.onpn nca t,k nnvw -P ■»« n'J. n 


■im pmni ,n”o 110 Kin |ionpn no'S ■«!> n'lnn "isin onn iniKW lira (2 
■im ijmni. ^ ^ noi? nn .n-p 384000 m-nn yiKn 



n-i-n oi-ni .6.38 lO’m r»<n oi-n .6.9610»m Kin «m«n O'-T]*; 
1.495'10''m wnnini yiKn I'niii pnnnn n'n nnn 'ip* ^ raiiui. 


.A 



('pa 10) .m'n'le/K'ann ‘aun onn “ivy iDiiN UN aiyn (1 

.|T1 nKT- Y-iKn nm -is "w P’on .oio"''!' T'liwn ino |i» (2 

•ippnKT ynKn^^^^^ CfnlS) .-nvao iK K'in .•p'in 
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.D'n ai D''7a oanN '7W n'jyn'jn oan iKnn I'lo'ye; 

•N 'iiin'i M limn j'a inDn AB nnDnn ip 
pinyn p'7nai n’’o 4 Kin (N iiin) Ti"nn p'7na o'apiy o'lip ow pa pninn 

.n’'o 7 Kin (M nim) 

.400 Hz x'n D*'7an nipn nn^ari .25® K'n N "|ima "jAn '7e; m'atyn jtiit 



('pa 7) ?N ^ima □■'lAn nn'nn 'nn .k 

(’pa 7) ?M ^lmn D''?An nn'nn 'nn .a 

('pa 12) .M lima “^An “jw ny'ADn n'lir nK awn .a 

.M lima K'wn 'iip iwnn nK i*i qoini D'wann nK pnyn .a 

('pa 14) .ny'Aon n'liT nK |noi ,M *7^^ '7W ninapnnn |iio nK yna |no 

?N lima “/An “aw m'aw '7apa PQ pai M anna K'wn 'iip pa n'liT "jd aiay oKn .n 
?nn'aw n'nn p'ayw hd .n'awDKn n'aann n'lirn 'nn -p ok .yian pna -k*? ok 

(•pa 10) 


I 
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.B 'oaan mv/*! ajt'ia. noiDa □•inop'jx nni'iN I ^ I 
60, n, me, q«, h, B iD'ami I ^ I 


xxxxxxxx 

B 

XXXXXXXX 
X X X-XX XXX 
X/X X X x\ X X 
X X X X X xV< X 


('pa 10) .inop'iKn “iw □••'javnn □••Ji'ionn •?«; onnmn D'Oimn laK Noa .h 

('pa 10) .onninn d'OI'ti*? nin'KTinn ni'n'nnn hk Koa .a 
('pa 10) .onninn d'opti*? nin'Kimn ni'AaaNn tik Noa .a 
DION I'lnA a-ao yan inop'iN “iv!; o-'aAynn o-oi'T-an -iiay ^ 


* 7 ^ aniN "aw nn'iw n'aiDD Nin inop'iNn Vvy ■'lAynn ‘7i'»oi(an qp'ryii riNan .n 

Cpa 10) .|nop‘7Nn *»«/ -na -m 
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.A^O.SA® "le; “ia d'iiois nni'iK 0*119 X nanp "tipn 




('pj 5) .THN |ioi9 ‘j\u n'A-iixn nx :iwn .x 

■jDi iipnnn □■o'iDan Doioion iDon ox X nanp ' 7 vy 001*1x0 pooo nx aiwn .a 

('pj 10 ) . 1 . 2 - 10 ^^ xio o' 3 w 

(’pa 10) .oanpo oo'*?d* 7 moAW o'lnop'axo nn'on ox ne/n .a 

oiyoino nx (oixo * 7 vy ii'p'p'ino onix'oo '"y ix n'*7AO onix'oo '"y ix) -laoo .-r 

('pi 15) :X njnp*7 onuypo mxao 



.Anon x*?! w*a.An o'v/nryyn 00*7910 


.*10 onno *oy oni'p (1 
.c)‘mO Dl'10p900 (2 
.'iipo Dnop90o (3 
(•pa 15) 

-o oanp *7VJ "JAO -joix oynp*? .0 
(’pa 10) .yiTmnoo 
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14 -> 9 on in3.n - niaie/Ti 





Eph=3.97.10’^® J .N 

P=4.76-10 ® W .a 
v=93.33-10* m/sec .> 


rtw n'a*»3Kn "id tik "ioin TfnK inop'iK (1 .t 
(jTi7'i7'7n nniK'Ji' d*?) .thk iioid"? 
nanj? l*"»pn own jvon n'*?An nniKTin 'o'! (2 

.no'^T n'03AnnO|»'7K 
QUA inopVK .n'A'OK nima najin apy (3 
■no**JDi nni' nnm nm*! diokh an*y'i 

•jTiAn ^^on Kin Anoa o-nioKn pa ninnn.n 

.-T'nKi •jAn yMH ‘iw 


B 


- I 

\ IjiBq 


-J 


nhBq 

iTOtl^ 


.K 


.a 


4mn 
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15 "iDon man 


•jw iJiim T)'7ai7iini ,(ij) iik nipn 'id*? (nniDni niTD->n) nuiw nivjnv oa'^n 
.mm~ri (iin) ^IK^ npn D'>na D'voinn D'n'wiJin riynwa 
: T-N D'n'e/'innn inw *73 'iiay.n'’o 5 riAJcn '73 




(•P3 7) 

(•p7 8) 

(Vi 10) 

(•pi 10) 

('pi 5) 
(•pi 5) 

('Pi 5) 


TIM pnii ne/iyn no inn yap .h 

.nviTyn oipn tin Nun .a 

.nenyn '7e; “rpinn pmn hn nyh .a 

.n"iapn i'7nn tin t'ii .t 

.pni ?nai!/' Tnn N'n nnnn mm dnh (1 .n 

?7i'iynn Tiina'7 nnian nina pa '7aann nn (2 

,Tini«/'n HNana Ti'7apTinn ,nnim mm pa '7^ann nn (3 

?nwTya n'lapTinn ,nnim mm'7 
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nmi nn=,.v ,1» T.IK miKi lip •'7> o-iMi- Sj 

.3000 HZ IP. 1000 HZ -n ii.-n-mr, oiOTia 

„n.pnn •» ,■. pn.nn .S,S, li.«n AS, h S, -n 6m P-n. ^ A -P, 




„„z.v A niip.. 1.p> I- AH. 1, .A..n.™ 3 m.;--““ 

„„z.p A o-iip^ inn nnK ■„ .ni-n-m 

.1500 m/sec o-na •jipn nn-nn .•»!? ■'ia D*nn imi nn^v Diion nnipnn djmh .a 

•jin nnm nvon Vapa m-n'-m nn^a -nnipnn *i«; jii'iT-mn oinna (1 
^ ' ('pi 10) ?A ’pi2. n-'in-opn 

• 7 IP jinjfiy oyon “lapA Jirn'-m nn^a -nnipnn •?w 

7ipjujjiiv y 1 ('pa 5) ?A 'paa n''in'a'n 

n pom «non o-izi- .(Timi nsipnopio) 2020 Hz k-o -..TPin nn-m kpw i 
a' .ipn nnzipz, .V nn.pnn ,o •« 
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iTi'DODn DION *1141 n'a^jxn nin~tn p'in "jiy d'wiji tjo*? I _ i 

LiJ 

nm ev -a n'auK 



4 -- 1.6 

3 -_ 3 7 

2 -- 5.5 

1 -- 10.4 

1300A®-2700A® y^vj "ja oiik 'iv niio 11*7112 n'uiAnnop'^K nanp 'aw nni'jK 
•nioN o'anop'aNn n’l'nna) iina y^'a^ n*D03 'tk n'aonn .jiididw in 71121 V 

.(fio'n Jin*i 2 o'MKni ii'DOAn 

n'AiiM Tiinn ait |"ici ,Ti'oaAni~iop'aa<n ninpn 7111*723 *7a 'aiin i*7'K2 2wn .k 

('pa 10 ) .onn -rna< *73 * 7 w my910*7 nniwpn 

.00**790 DI10P902 D''72pTinO 0"aiy2K0 D'lipO *71!; '7AO 'DOITt DM 2Wn .2 
('pa 10) ?OTD ip *79 D'NJin O'A-iaN Jlim TIW I*7*7< 1*2 ■12yn*7 

('pa 10) ?TA “aw 0y**720 DI0Op9OI 00**790 Dl'10p90 1*2 *7-7200 OO .A 

.lOOOA** *7W ' 7 A -|2I7< 7l'7y2 TI'OnnDiain 03*-ip2 Tt*9090 DI07< TIN D*a* 2 pn .-r 

('pa 10) .oop* omNJi 

('pa 10 ) ?I*72PJ1' D"*720p90 D'lip 0739 .•W9in ||-|Op*7N -791*7 J1'909 |l' .0 
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Mev nn‘no ,AE/A iin'iiJii'J njistinnn iwpn ti“>uk rtx iNm tib'iiu o'Winn 

.A nonn-lOon-iiu n-!ipii93 .(o'Jii |noi7'7K |f1'n) 

•m □■iiK'ipiin -n i'a Tion'? niiiinn n'j-OK.i .oiok i'WU Iki Topn 

r.inivSnnn -loon^ .I'lnA *je> nonn "J9on -A 




j235^ + ^„->g5,+'”X,+lOo'«1 :'3'K-.Ayp-AT'>nAT«'' 


(’pi 20) .yip'an T‘?nna T^-^^nJl^£>nn n-a-^ann nx an'pi awni qaaa k 


Tiionn narya yip'an T‘7nna Tnannwnn 


naiaKn law an'pa awn 
:niKan ni-nioKn 


.a 


m (U) =235.044(u) 

m(n) =1.0087(u) 


m (xe) = 1 32.915(u) 
m (sr) = 92.915(u) 


(1 u=1.66*1 Kg) 


('pa 15) 

DIOK •!«; yip-1 ■!» ox. ■>'" •’ 

V‘ •»«» 1 K, -a -5 VIT ->ax3 :k TVOI nawnw n-junn no-ioj ornix 
(’pi 15) 720 %’><!) I'rt'iill 5000 (Mw) poo"! wi ,D'niox 2.5-10 o 
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15 ~i9on in3.n - niantiji 



L 

.nTDin,rnTDn,nT3in,nTDnn .h 

*rf(nf£jn 25cm . 2 . 
.□sty*? *7Hn<£fn 30cm 
.D^y*? ‘jKnujn 100cm 
.Dsty*? I'n'n 100cm 

fi=14.58cm,f 2 = 1 5cm,f 3 =- 66.67cm,f4=266.67cm .a 

•D^nn ‘rv/ vjxonn n ‘^^13 nnnn ninT(2 .p(1.n 
.nnaei'a ik nninin D"np 
.D"a*)p *7^ v/ADnn niatia ri'v/nn r>in~T 


.jininin □••aip ownn-nnuyn n7(~in:i(3 
.nnAUi'i D"3ip '^«lnn-^^y^ya 



- E 

2720Hz , 2040Hz , 1360Hz .h 

2380Hz , 1700Hz , 1020Hz .n 

3000Hz -a jn (1 .A 
7Apa (2 

t=2.63-10*^sec .t 


Xi,2=2531 A“ , A.i, 3=1 851 A® , A,i,4=1409A* .« 
Xi,2=2531 A“ , A. 1 ,3=1851 A* , Xi.4=1409A“ .2 


X4,3=5904.8A‘’ , X3.2=6888.8A° , X4,2=3179.4A“ 


nnn “iDn 22vnn riMymA D'o‘79an doioid -nc'iD Di*)opDO .a 
. 2 JW iiDini nim7 nm 73n nayn dai mom nm7 

.D"3iyA3( D'liii □•‘laprin 

nnin ta 'nioN naynn '7ai7Tin -ny'/a onopoo 
. |ioiD ny'7a im ani* nniaA nm*? moTi 

.T3t*i 'siya^ ypn '7y oninw D'lip o'^apTm 

□iOKH |ia** .~r 
Dnop9o)iiiovM .n 


































































16 noon inan 


jinyj 'nw B-i A nnip» . MN nniwn nN-in -»»<nn n-wnnn 




.nniian Jiin-i jik n:> ,ia tiny'i D^K •jyw Dinnn iik ino.w 


?nK"»na jiiDpnwn |nw 'dd Jinyin rn'im pi pmnri nw.i 

(10cm m^"n njtiwn *7o) 


('i D*W"in nxin*? i2t*3i LK nDoia nxm o'l'Jfn 


I 9 IK nK lion .B -1 ni^'an myan 'jw lai'im 3 nKn A-i niat'an n-iyan.a 
niyAio B-n iiKSJi'n ,-»ik 'aip 'iw P'Jnn inryi jii'imnn Tin../<_:?2 rmnsm-n 

' ^ A -»->T -ni-irnini TUMini 



(a D'win nwi) .MN nxin'i ‘I'lpni LK nKinn jik oa'atn.-f 
.jiiNin*? Tiiinpn B •7vy ni'imn 4 “iw inip-n jin yap 







































•pn* pom I'^nai 'iiao pom noiDn Mipi p*? ^ik ^lpn 
pmm Q'Kxnin ,-riKn onx o'p-ro -aw -yt-t miv D'ssonn 'wn NJti'n ^l^<n 
•jy .(D'win nxi) D'pionn 3.5m pmna K^nin .p*? lom y;ii9i .nrn nr 2.5mm 
.D'Wim y'Din nann i 7 *ine; ,D'y3i^ owa ni33.MTin itjoji ri' 7 aprin ypnnn 




.TiimKnnn n'l^m ' 7 apnnn .D'ya^nn inx "id niKn oo ann jin myn .k 

('pj 10) 

('pa 15) .D'yixnn "rnN *73 'le; '7An ihn ijn awn .a 

jTian ji'7apnn .D'paon pa pninn hn pi nipnnn ypann pmn jin D'jwn .a 
.D'pn* D'oo X “jw ann*? niiw D**7iao d'od nww “ivy ann nai nwin 
('pj 10) .pna ? X D'pn'n D'oon ^Don inn .(D'wan hni) 

.(n=1.33) □•n'l nojain n'jnnnn 'ami*? oNJina 'lo'an n^ayn *10 .t 

?'n D'lyana “japrinw nrt niiw n'n* oyon “japu'w b pmnn dnh (1 
('pa 10) .wann pmnn n'n* nn awn -n*? dn .ynn pna -p on 

□•yop 'aw*? D'liw I'n* 'iiaon aiNn “iw o'yop nw'jw oyon oa ynn aaon (2 

(’pa 5) .pn'n aiNn 'iw 
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•lO'a 'T 


-‘7y jiiami ,ry-»An aao Tn* \nop^H ya aw ,Di’'»n |i' “iw naiaKn nm-i 


.R*s13.6ev , En= 


- 4 /?’ 


:|n‘nn dion "iw nrt nniT 


/I 




n'oaAnnop'JK nanp ■7vy nnrtja iio-n nma o'Kxnan n*??* d'H' D'anpn 
onopoo. ..n.opnn 


(.pjiO) .'•jn'opnn'7An-|1IN JIK awn .k 

('pa 10) .oi''7nn 'ai* tik D'anpn na nanpn 'iw “lan laiK jik awn .a 
(■pj 10) ?o-n'Knn on onavn m-H-n .onopsoi ivoi- □••nopoo oMip nnp .» 
.pni ?|n-nn o.ok •.«. onopooa □> vo.nn •7> in.K nr onopoon V'^'^D«n 

Mna Ksmn □l•• 7 nn |i>- owl nwmn " 
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Mev niTna AE/A (iK'ipn'i ny^mnn iwpn ii''a-i3w hn iimn t3d' 7«; D'wtnn 

.A nonn ^9on *i\ij n'^piiDD ( 0*711 inop'iw \f*j*n) 



*7VJ D'liM'ipisn *73 I'a in9n'7 n^ymn ,dio 7< I’jnA *j\u nis/pn ir'Anix - AE 

•I'lnAn 

.(I'y'iAa D'3iK'7pi3n ^Don) .I'yiA nonn noon -A 



: o^'DiK 'a'yiA yipa *i''7nri " 1 * 39*7 


.1.2*10'^°J-*7 niivy "I'n* * 7 ^ i-y-ja *7vy n!/pn n*'A'i37< *3 .nNini nnAi nryn .k 

^ ('pa 10 ) 

23S 

DiDon 0.38*10'^®J-a mop I'ynA *7^ AE "iwpn n-AmK *3 n^nn .a 

(•pa 10). 3 ^«j*ynAi ry^:» jii*a-i37< 


n'03'pn n'A"i37<nn n*7nA yip*an '"nun *7vy Ji*7*7i3n n'03'pn n'A"i3J<n own .a 
T i 9 oin *7 "iipnn inn naon -p dk .ynn pn3 -k*i dm ?D'a'Ann *7W ji*7‘7iDn 

('p3 10) .n'03'pn n'A"i3xa 

„ 235rr 

'7Dn 114/70 ,2.1*10^”Nin 92 ’^ 'j'yiA *7ii/ n"3«/*7 D'yip'iniDone/yn* .i 
ni 3 nsnnn * 7 apnnn p9onn nx awn .0.38*10'^°J “/w n*Ai3N 130*793 yip'a 

(*p3 10) .25% nTii*7*X3W yn* dm ,JT3*yiA 

yip*aa nnnnwnn n*Ai37<n dn, *7W 1 Kg «/' m'pa o'niOK nna .n 
(•p 3 10) ? 9.5*1 O^^J -*7 an*pa niiw |in3n T*7nna *7W 1 Kg *7w 
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16 noon in^n - Tiian;;Ti 


\L 

(*7^0) 5.83-10'^m .K 
(pn*) 8.75-10“*m 

4166.66 A“ -'iwo .i 
6250 A^^rpn' 

' “ -■• “-’ 'i UW” -ijj’ ■ 

== .\op‘ pnmn (1 .t 

naop -iwn jin*nn D'n*i no*33a. (2 
Tiix P‘7 ,nyiap mKwa nn'^nni 
.on'n mixa D'yastn •aw'i |op '7An 


;i=4696.96 .K LiJ 
X=243A‘’ .a 

D'lip nui'iy .A 

-- - 

P T 

X=227.9A* .n 


nionn enon nD'Dn .a 
.n'An3K'7 

P=1.99510®W.t 


n=2.510^^ .n 


Ll 



I 
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17 "iDon man 

•39*1 (qxjid nuinv/nn) nui oa'^tn minp -n rnyry “ivy ipinn pmn TiTTn*? 'lO'ia 
TIN □■Tim .nviTiin oern n~i3.vn a^inn ~)on 'ry □■o'rip niisn riin~r tini ,niy~ry 
ri'rn'Te; n'raon mysin 'lo'in niN^m .nvi^ynn iTun-r tini D^yn 'pnin 




nv/Tynn ostyn pnin U(cm) 

20 

30 

40 

60 

80 

nurrynn nin7rt pntn V (cm) 

65 

31 

25 

20 

19 


iNin T^An 'rapTini ,U ‘rvy n'ypiisA V ivj qiA oo"io Tn*?!! 



(’pj 5) .naon ?A mipjn '-r* -'ry ASfi'n '*ip'T'9 'niA ht'n (1 .n 

(’pa 5) .laon ?B mipan '-r* -'ry Ajfi'n ■'?p'T'9 'ttia ni'N (2 

■jm'nn n-ripa 't -'ly Axi'n "ttia ni'N .1AJ ^vj n'3{pAi93 1/V "rw qiA ooio .a 

('pi 10) ?y-m'j( oyi X-m'u Dy 

(’pa 10) .nwryn ‘iw "rpinn pmn riN iwn .a 

n^!/^yn *i\u nrpinn pmn tin Nixn*? Tine;9Nnn ,tii90I3 jiio'W 'Tie# yxn .i 
‘id nay la’ll jirn ni'in 'iw yix'a 't -'ly iiDiynn niyxnNa 

('pa 10) .no'w 

*iw nniinn nnim n'lapjin ,ipinrt I'a*? nwiyn pa naxin mian iiwnd .n 
nnnnn nimn Qipn iiji'n'i no'w yxn .nwiya laiannn n9ixn nay mian 

('pa 10) .Ti’iapnniy 
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Kin on-aa pmnnw ,C-i B onx o-pto -aw ai MN yn “iiio D*n oanK 
n'jiio ,BC yop*? -y^nKn iixn • 7 y 9 cm *!«/ pmna nKsimn ,A mipia .12cm 
i' 7 «i -JAn TiiKW .•‘lAyn “ia htji'*? umiAi 20 Hz Iw Jin-ma i>oonn ,A TfAie/l 

(oAinKn “jy n'jyn'jn oan nKnnn 'k d'witi riKn) .4cm 
.'7An iniKn nanna |on pio *io ann 



- 

%A 

i 



9cm 

• 

B C 



12cm 


- 

- - - - ► 


- 


16cm 


•d 

f 


('pa 10) ?D'na "lAn '7vy niowonnn nn'nn nn .k 

nxifna D mipan .lania 16cm pmnai C pion “am pi-ia laHitna E mipan .a 

.lania 16cm pninai BC yop*! 'yamKn ^aKn ‘ly 

n-ripa ik k'W nupa.iinw inipa K*n dk E -i D nnipan \n nnw •jd •aA'i 

('pa 10) .naon .□■‘aAn niDaNnn ii'aari mnK 

: C nnsn “jin nny K-ni na-n* 6cm A ii'ai«;'7n hk D'T'tn .a 

('pa 10) .D'idnnn D'Mana 'a Tyo “ay nay (1 

(’pa 10) ?E 'paa ‘lapn' nn .n'aiw'in nn'Trn tik 2 *9 D•‘ 7 •^An (2 

.(C nnon ‘nn |"■Ty n'any*7niyD) B nnon hk D'nmo .t 
niipi m mipi .pn.=. mipDE n-..p« 
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.X 'lip nTJc'i m9i9e> niNinn *k D'wnna 
,^n'p '913 DU nTiiKi .nnninn dtio;? ,nnnop‘7/< 'iny naw pn nioiDtii it 
. 20,000 V Vw nnna ,ii-i 9 i 9 V!;a □■snop'iN .jiMia nspninn 
'7vy n'^p3i99 Tio'793n nanpn •?«; Ji'on'n nn^fiyn dn 'a D'«;iJiaiy Dipyn 

.•JAH TIIX 





(’pa 5) ?pn nisisein o'e/nne/n yiTn (1 .h 

(’pa 5) ?n-ria?<:i ^n'p 'Da^a niiai w ynn (2 

(’pa 5) ?n'iini napnin nfiaKn yiin (3 

(’pa 5) .laon ?iT TiiDiDU/^ nanp lan^ii'n*? diia nn (1 .a 

(’pa 5) ?Danpn "je; m'-rnn nyoi '7An tiik tin yaip nn (2 

(’pa 5) .niiaNnn □■o'aDan D'aioiDn “jw '“jNn'a'nn "aAn iiin jin awn (3 

(’pa 5) .Jin'-rn*7 |i''jyn “Jiaan jin awn (1 .a 

nni'jN'? nniaA nn'nn •'jya □•ainop'iN jini'jN pa pnan*? |Ti'a tji'd (2 

(’pa 5) ?niiw Dn'jw 'iah 'iiin dn ,D'aioi9 

n'nw Dipvn *jvj anipn oiuno la noini ,'a D'u/nn tim -in-tann*? pnyn .t 
m'ja'w ID, V =9.68-10^®Hz nn"n nanpn "jw Ti»annn Tin'Tnn i'j'n ,'iapjan 

.□'nipyn 'aw pa □•'jTann 


I 

I 

i 

I 
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nnoii^ nama \n*n oioKa inojr'jKn 'iw n*A-iaKn ,-inia 'J’nn 'D -'jy 




nm 


ev -a n«A->ax 


00 



0 


-0.85 

-1.51 


2 


— -3.4 


-13.6 


('pA 3) 'J'Tin o'oai lanniyn ninann |nn 


naiwKin 


n nn-1'7 ^lo•n Mnn laiv pn nKatmDi ,|ioi9 !»•» 

.TiTaiynn 


.K 

.a 


(•pa 3) ?iioi9n *7^ n'A-iaKn ‘nn (1 

(•pi 3) 7110'^ ni"''' .-nivnn in-nn oiok u’liaw 'iin niix mn (2 

-.iin .olio -.iiun m'n »•»'<« ■i"‘>->op9o o-.ipn 

('pa 4) ?iTn mTonn o'lipn *7W 'aann Pn piK tnra 

X^850A® ‘JA piK ■lya |ioi9 y*?!! ,Tio'n Jima Katnaw ,!»•» diox -T 

(•pj 4 3) 411 *; -j9in Dioxn pia nNxmDW 

DMip -aw ilAnn ,ia'yaan nnP a-iiyw m'O tad o-iDan 
•,« lin T..K .nn .X=1025A'> •.« Ii T..«i «■« ° 


344 

















17 "i9on man - Tnan;;n 


I 


i 

i 

I 


2 I 


0.8 m/sec .H 

.N'W 'i?j -D ’i73 .a 
.M'lii 'pi -E 'pa 


1 

1/f .a .-rpinn pnn (1 .k 
.fpinn pnn (2 

15cm .A 


.nnw'pa -D 'pa (1 .a 
.nniaf 'pa -E 'pa 
.N'W 'pa -E 'pa (2 


^ 'aap'ji nvuiynn miann jaw TiAjn pimn*? (1 .t 
nynyn pmn .■jonn^'ay naian mm’ nn 
.ipinn pnn*! niiiy *)onnn 
.ain'iya aimTniy Ty nwiy*? mian i\k aip*? (2 
miann pmn mx djid ‘lapn* ^onn “yy 
.Tpinn pnn*? niiiy ne/iynn 



.Tiixn Tii'iip'ama iwaan* h *7 □•anop'iKniy naa (1 .k 
Tiivyaann apy axian oinnn nfiaMn *)m*n nyan*? (2 
(Din*? Tiaona canop'iKn Ti'AiaNn 99%) .o'anop'iKn 
im nKsiM nann no'79an nanpa uinne/n*? n'n* |ii*ae» 'td (3 

.noiDTn 

riMvyyiy n-riaNn *jk D‘'if('a{aoi 9 vyiDn '"y laatMin □•anop'iN iani' 7 K (1 
•d'i ONiniy |yon .Tn piMa D'oxin on nivs/Aarinn nyai ,roTinn 
.Ti'oaAnnup'^K nanp |npn aroK'zpn nniK'nn 

.Q'anop'7Mn natNn nnn(2 
o'jioio 0.62A°(3 


4.82.10^®hz(1 .A 

nni'7K ji"oo'j onAJi 'oaAn iw ■'znwn nae; ina laini'aNn mayn (2 

.D'anop'aKn 
V=:40000V .a 


•I'yiAn a'ao •'lAyn ‘n'lona ya |nop'7N (1 x 
'iiD' inop'iKn ona o'n'ion o'oi'aa e;* (2 
.nyiap I'ivy n'Aaaxn n'ax □•'^I'aona.N^nn'a 
|ioi9 jio''79a nii'7n n'AaaN ninaa nan* (3 
.ninan I'ae; eiaon'j niiiyn n*AaaK ny 



10.2ev(1 .a 
1215.6(2 

6560.8A‘’ .A 



E=14.58>13.6 aiypn Ji'Aaax 



.a 


.n 


# 


r 
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18 i9on man 


30cm n'lw Tpinn pmnw nwryn 50 cm "ny i7mna ufin 10 cm inaue; ia 




{'pi 10) ?"> 3 n “Jw mn jiinT i-'iy ' 7 apjwivy P'^ 

(’{73 10) .nvy^yn'T-‘/y mmn TiTit'UK nxTinn ,D"3'»p I'jnn oo’io .a 

“lapiini mipna ikw unvy ryyryn tik a'Jtn'i jn-a anK oipn ni'Ka .a 
nimn ‘ 7 “iia inn ?n 3 iiyKnn nimn n'aaprinvy Dipnn iniKa ,mn nim 

(•p3l5) ?n'7apnmy 

on* inn Kstni, n^y^yn •T-'^y nin-rn Ji-i'2i' hk iKiinn ,D"a-ip i'7nn oonw .i 

('pa 8) .D'axnn 'aiy ra nl'7^Ann 


pmna 'mipa aiK aipn o'a'ain nan wkt n'n la oipnai ,aan tik o'K'Jiin .n 
.nwiyn “jw 'anm m'^n 50cm pmna -|on D'a'Jin .nwrynn 50 cm 

(’pa 12) ?^onn “ly a^ian niKn dtid now inn 



I 


I 
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.D'wwia mNiJinn riD*)ynn tin naa fn'in ,TiiNa *jipn nn'nn nfin 
m-nn \n 8 m pn-ina .5000 Hz 'aw nnana -rriwinn ,-in’n n^iynn 
.80cm Dn'i'a pmnniy , 82-1 Si onat d'^to 'iw nai nz'nn mniy 
12 m pmnai n^mn*? 'i-apna mniy waii lop iiDnp-n \pi\m n-'iyw n'a'on 
.C y^nNn mipaa n'l'nna Natnai n*i'onn tiin*? yia'i ‘70' iiDnp'nn .nann 
inavy nnipa C mipan nay -awn n'lAiai n'i'onn laiN*? iiDi-ip'ian j\h yon I'n'ir 

.ji'‘7n'a'n N'n "aipn nnziy 


•avy n'zpaioD |iDni 7 *nn n* -'ly o'apan “iipn lanatiy *7VJ aiipn niA ooao Tn'inn 

.C nupann ponp'nn pmn 



1 

1 

1 

lyK/v-v. 

0.99 

0.'99 ^ 



■ 7 ipn '“lA * 7 M> “lAn a-iiN tin -ra'ia n'lNwn -ama miyai n'lAn mrya avyn .n 

(•pa 10) 

(’pa 10) .TiiNa'7ipn nn-nn JIN awn .a 

•nip'n lanw* onpi .82 nnon 'iin pma Nam"W iJi'nn tin D'T'Tia .a 
(•pa 6) .pna ?TiAa I'aapnnw Din'a'nni nin'opnn 

•jw anna "rnN pio inmn 'iin Tn'jJin nniD .onzn □•p'lon 'aw oipna .i 

(•Ti*7nnnn inipna NJjna anmn) .w=d=0.8m 
*1141 n'atpaioA ponp'nn -*iy o'jpan I'Jipn Tinaiiy *7111 aiipn ooio 
pmn oay nw C mipan un n'AAn “jy |no .C mipann iionp'nn pnan 
n''in'a*n N-n 'Jipn nnziy inaw ,C mipan nay -awn niaiWNin nnipan 

(’pa 12) 

•j;! la -ixia n ,n* 7 Ani 5000 Hz nn'-ma TTiannn -iTima laiann -rm'jnn .n 

.(□nivypn nii^pn 'awn yin) nnipa 7 ‘aya iniy 

(’pa 8 ) .n"o 30 imiN dn .anma Q''7An niowonn nn'nn jin awn (1 

nzii'w nDa .na'opn'j in anmn “jw Tiniajin jannji jjn 'inAn'a w* ONn (2 
(’pa 4) -izna ?(Dniwpn Jiiiaipn 'awn ym) Jini^i janipj 11 'ayi Tn«i» 
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.X 'J-ip n-iDiDW niKinn D'wina 
.nTiopn I'ai riTiJKn |'a V nnna mDi^wa o'anop'iN o'jf'Kn j | 
*ivy n'^pjiDD nD' 7 D 3 n .nanpn 'iw n'on‘n nnyiyn iik iKiin 'a D'^ynna oipvn 

.■ 7^0 TIIN 



:o' 3 .iiyn D' 3 "DMn niyi'iwii I'mn'i |r>'3 '73Lprirny oipynn 
.jnDiDwnn no'JDin nanpa ini'a njfp *7^ -|-iik d''p (1 

onopDO o"p (2 

.nn^iy^ ji'niwiiD nsfopo nii'oinn ,ii' 3"DI7< ni'ip Tin''p (3 


(’pa 10) .iiwn‘7W r»'‘7an nniK'Jin'T-'7V nD'jfan nanpn laK "laon .k 

.moiownn no' 79 an .nanpi ^J^p *7^ "iiik *7^ ini'p tik ">aon . 2 . 

(’pa 10) .'p'p‘ 7 n 'DiK w ^l^('7^y |i'van ‘7V ooanni 

*7^ ia''7an nniwnn 't -'7V ‘i'a.on'7 |n'a Ji'a"9i7<n nanpn jin OKn .a 

('pa 10) .laon 

DK □■ 3 nop' 7 K no' 7 i 9 n ,miopn lai miaNn pa D'‘7N'aiaDiDra waon dk awn 

(■pa 10) .Xmln=0.49A° 

*7W iev - 2 .) jT‘7n*opnn n'oa'pn n'AaaNn niti Ji*‘7n'opnn nn'nnn nK K^m .n 

(•pa 10) .D'anop'7Nn 
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.vaN ni*? nun r'lyw liyo h*i -nan oiponop^n -iKnn ’n o'wnn 
.|iyo -nan oijJonop'JK onKrin 'a -i 'a D'n'«nn 



•lyoi oiponop'iNn.'iiAO nio'iik iik 
.lyoa D"nKi piDJin n‘i*nn Diponop'JKn.'iiAO w-io‘iik aiK 
.|iyo iKvw 9iponop‘JKn,*iiAO ^ino'iiK ■'im 


’k ni*T “jy D'anpn aeiXD 
ni'i * 7 y D'lnpn iwkd 
'a ni*; "jy D'jnpn iwkd 


lyoi Nin |yon aio ni'Kai 


la JiyAis mnpn iwjo lyna 'h ni'i ynn laon .k 
’ {'pl^0) IN-ai'n) 


nanpnwD paonn 


Kin n'l'nii ynni ,'a ni*? |iyo n'n lyon aio nt'Ka aaon .a 
(’p 310 ) .|yo 3 aiw Kin 3 "nKi ,ia uvais 


nanpnwA ,paonn 


n-K Kin ynni ,'a nrt |iyo n'n |yon aio nt'Ka aaon .a 

nyAi9 

(*pi 10 ) .la 


1.»o Ktotmn linn Ka ■j»n iiiKi ,B=3.2 ev K-n yix ■>«< miayn -t 


?no«!)nnn D'0'7Bin D'inop‘7Hn 'm n-ln'opnn n-oi-pn n-JiiNn -nn (1 

( pi 8) 

('pi 6 ) ?oiia'py‘J vynan •'jn'opnn "lAn "jaiK inn (2 
('pi 6 ) ?Jiannn ^on nn'an 'nn (3 


I 

i 

I 
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18 ">9on in:in - niaie^n 




.iiDiina D*yAi9n □•inup'iNn •?«; nown '7'7Aa mAi 
.no'XT Ti'OAAnnop'^N nmp I'lpn noiNTia •'inein |iion "ia 


.K 


3 


.inK iioiD*? I'rvi n'AiAxn jik -lom inx inoi?'?^ .a 
.^"llyn oiOK '7W •UA'i3Nn istna 'n'e; apy n'lapun ,Hi .a 


25306V .-r 
25306ev, 94.3*10® m/sec .n 


ini' n‘7i-rA n'Aiix “iiao nio'iind hk*? .m 
lyona lyoi ni'in .yaNn iwpn n'AiiNn 
.(D'lpyi D'lnop'iNn) .'ai'n 



Min npyi D‘]nop'7Ki!i3 iiyo n'7'nji .a 

.'ai'n |yona |yo3 

D3'M o'i,'7y3n D'3nop'7Mn ,'ai'n |yona |iyo .a 

.pnijin*? D''?D' 

4.8 10'^® J (1 .1 
3875A° (2 
fo=7.74 lO^^Hz (3 
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19 i9on man 


rann ■»< TO-i-ra nvvmn n-nv ,v n-'" rWimn moral 

.(’k o'win nK^) moiwn o'oi*? '7'ipn3. iwn 

«-i *; V.:. n-ioinn 'iw mawn aipni ,20° na jimit |n*va nnsi- moinn jiikd 



^aon ‘^TiiNa m-awn ttiit 'nni .naiWKin pna ny^Dn jimit 'nn (1 .h 

(•pa 10) 

('pa 5) ?moann in naynn nKatmo aiKn noo n'liT iT'Ka (2 


■a-»p I'inn hki lawinw ni'iirn laK a-aj’iy 


jD'wan aniya "I'TiianyTi jik nii'? 

.aiKn 



•jw m-ae; awDKii |••^yw ,moann hikd pa nnwsKn 

(•pa 10) 


n'aann n'lirn Tin 
?-»MIKn *JK aiNH 


.a 



noral noiDin nix irai'rx .(n=1.5) niJrtsamH 

('a D'wan nwa) .moann o'oa*! • 7 'apna -awn pnn “ik nya aiw 


.a 


('pa 10)?a'iiKa m'awn umit 'nni .naiwNan jyna nyaon umit Tin (1 
('pa 5) ?naoann yn naynn nxirm^ noo h'iit ivki (2 
. 3 -,p linn n»<i lawinw ni-iiTn nn a-at-w ,D-\yan mrya Tniaiiyji nx niil 


,(’a D'wan nKa)naivyKin piTl "jaiKna 
(’pa 10) . aaon ?naoannn 


Tiyais) nn*'n aiKn nnilKi m'na 
iTiNaca noio aiKn n‘n ti'iit ii'Ka 
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('173 10) 


2d 
n = — 
w 


■lO'aik imi -T^-inn ^iT«a D-i-nan o-oDn -iDonw n^in .k 
DK nD'pvn ii'3ai3 'iw 'TD-inn ”2 ° 

(‘pjlO) ?0.08nim wr» F-70 *73 anni 0.22mm Nin D p^o. I I 

V," L'S" ■’ 



-in.-jy n-3ai3 lonn *7^ ok ,niKn jwi‘7k ‘7w •7An ^^1K mn (1 

’’ ' Cpi 10) ?1.875cm '7W inna Kin na -TDiion Diwopnnw 

(•P3l0) ?TDn73‘7 Xlim 

.37.5cm Kin □ y,^p K3fn 
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.yjn -piiD 'imr 'io*3 viJf'Di'i JiDiyn -iwnn 'k D'wnji 
.a n-riiNi ,g Ano ,c nnninn miop lO'KSfna 'nioK -^n in'n ta n^inae; insiDe/a 
I'lA.pTiniy TiiT-rnn niM^ini .y^nn nnnn ‘ny n'^p3i93 Jiioiowi DiTn tin inn 

.'a o'e/ma niA^in 




('pi 10) ? 3.4 V Nin Y'><nri nnnmwND Jin'? "I'niin Dim yiTn .n 

(’pa 10) .aaon ?e'pia nnnn “ny-jayn inn .a 

inop'iNiy N'n id*! na'on own .d 'paa nnnn o'nya iyi* 7 iy Kin f 'paa nnnn .a 
DiONe; '7'7Aa in .I'ai'i'on naiN*? o'nys iyi'7iy n'oo'iN k *7 niiyAann lyAann 

(*pa 10) .aaon ?n=3 nm*? niy in'nn 

:18V min nnnn ^n la axna 


?yxa'7 |nop'7N '7 id'w ni'00'7N n*? ni'ie/Aann 'aann iDonn nn (1 

(’pa 5) .laon 

?in'nn •nionn no'?Dan nanpn '?vy ("jAn 'miN in) “iah iniN nn (2 

(*PJ 5) 

.3V min nnnn la aatna 't Tyo *7y nay .n 


353 











































,T ^n>< ita nroniuiiin ni-ip ninrtKi nn-ion 

.11 inK iTi_n-i-uKn nx n-nin oyo • 7 D 1 








tniT'Tnn mxJtiT* 



.niT-mn 'm n-xpuss (ev nn-na) n-orpn 


‘ivy Tv^ ooio 
(’P5 '•0) 


.K 


;jvN Kxn TVAn “iv ooartna 


(•pi 5) 
(•pi 5) 
(•pi 5) 


.jiDJUin “ivy mi^*v 0 

.xiDJin^v “ivy non nn'in (2 
.pi‘79 yap (3 


7o-o-ioin o'lnop-.xn 'm n-ln-opnn n-oi-pn ’ 


yinnnA® yjiiDn “iikh *7^ *7An ."T 

..na m 'jah tiik inn - 4000A_ xm onnop'ixn ‘nu 


(’pi 10) 


.2 *9 mop 


miai) n'iinjiD rt «»•«' inx xm xnn nx o-o-'inn .n 
n^iav I ’.in'iy ‘iin* DKn 


(•pi 4) -P”^ ?«ion Jin'TOi^(1 

(•pi 3) •P*^^ ?*l^An yi9'wa (2 
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19 i9on man - ni^ivyn 




□•3nup'7Kn ,TAn diok*? □■iiiop'jKn |a ji'oo'7x -•« niv/Ainnn nK^cmA .k 
DiOK .miax'j yAn*? D''7Aion DS'Ki.Dn'ie; ji'os'pn n'A-iixn “ia j\h onoin 
.3.4ev -"j niiw ni nim e/^on .i‘7ei n'lcin nm*! ^lo•n nmn "niy jn'nn 


3 


•aw oy ,iii'ii!/A3nn 'nwa Ji'oi'pn n'AUKn j\k Toan inop'i^e *73 .6.8V .a 

.|n'n 'niON 


.D'nyo 3 Ti'oo'7N m*? niiyAarin .a 


.A.=3647A® (2 .ni'i^AiTin 5 (1 .1 
7 ii'oo' 7 N ni'iiyAannn .nanp 0*7911 k *7 P'71 .lAiyn ij'k diokh 3V nriTin iwto .n 

.“^*71 
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70 iQon man 


nenynn 


25cnn *»«i .noin n«nvn 

.D^yn “jw mna mm 


6.25cm “JW pnin:i ax'i Q^iy 

j^'iipnn (DJ^yn miKa) 




Cp. 10). n»-.vn •,« ipm;. ?r.^n "" '' 

„,„nniiPannn nny .D»vn ,T,.« r.«-.P0 ’ 



(’i73 10) 


.D^y*? xt'on* lonni 


nwiyn oip'W iwn 


(1 



(•p,10) .o.yn„.n-,«n....n-,»o.«.i.T.nnnn-,.nn.pi-.nv (2 

„ m «.-. ^^!^yn n-iw nnn ininn 't’a nTiun oipn .t 
■^inn UK 0010 .n=1.5 Kin nw V nyjign n'l'ipn n" 

nxxni nw^ynw^ ,n^£;^y^»n niiKJi *in ,■ •m'^iu D^^n 

rni 10^ 


;m'aw D^pn 'lyix "intna. 
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D'K^nin jTiKn onst D'p^o naw ,Ti'9ipe/‘i tijiai 9 'onnDiain iin nni'jN 
iiwn'i ' 7 'apnn niwn *)on 'ly n'la.pjin jii 3 a.Knnn Ji'iaji.nTn nr d=2mm pmna 

.D'pionn 3m pmna KJtnai D'pion 
.'TDinn nman oonn 3.2 mm pnma Kxni 'y‘nr> n-nan oon o xxni 




('pa 12) ?D'pToa yaiDH UNn *7 mj inn .k 

('pj 8) ?*y'am n*nan odh "jk n'lirn 'nn .a 

(‘pa 8) ?jaiDa?<iinn nainna D'N*ia onma d'OD nnD .a 

nni'jNn pio I'a a=5® ji'iit inaiiaw id ,D*p7oa nny nyAia hm nni*??* nnix .i 

.D'pion "iiwn'i ax'ani 



ji'aan 'TDann ■|•^an odh oyDn *iapnn O 'pann pmn nr'Na (1 

(’pa 12) ?ni3aKnnn 

IN |op' ,‘ 7 ^A• :Dy 9 n niDaNnnn iraana D'wnaiy onman o'ODn noon dnh (2 
('pa 10) .pna ?’a Tyoa “aapjanw nr'i nNiiu/na nanw n*? 
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Yin -BJ19 MO'l IIIY'1'7 niBIBYl IlIKinn 'H D’Uini 
T..i.inn niKYm. ■.Y'Knn nnnn Yv. n.Yi».9i “"I" .'X;” 





ninp n.nn noYw o o-lin .mDiDY.-. imo □•!•=<» i«« •« 
V = 1.18-10^®hz : nnnanvy ji'caannopiK 
(•1110) ?J>'903n •nioK iw n-niKn nmi I'l ensnn inn 


(’pi 10) 


.naon ? e -i d ninpii nnnn *iw iiyn inn .a 

„„ „ y „ ~ ■’ 

(W 71 ""P n 

yj .Darn nnxiva nnn* w ynn n^on (2 

"ui'ia'j" o*'iaion n'Doan 'nioKW ,iKJ<n onnK o'MO'ja .n 

• •” ’ o-i-i-rn Tun an ^y 
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|ivo I'yiAn iDiin diok o napon*? o'N'ann D''iip'e;ni D"io'in nx ikti (1 .k 

('pi 8) .la'ao D'Matnn D'anop'iNi n'3.i'n 



('pa 8) ?DiOKn ■7ya'n riDivn'i D'V'An isfa (2 


□n'aa “ayiDvy o'aiians |'y^Aa D'Natnae; .niaiynn .UNn |op dionh I'yiA .a 
□•aiK'7pian Ttx -TD'inn nyvjn no da e/'W p'on'i awDK .oixy n"n-r niD 

•I'yiAa 


('pa 5) ?nT niD "ny in‘»iy9 nina 'aA*? p'Ot-a*! ae/OK nn (1 

lae/nann (D>aiN'7pia210 "ayn □•’jonn) o'‘?m o'a'yaAa yian (2 

('pa 5) ?a nipaann 


('pa 15) ?|'yaAn jaia'if'i nr niD |'a awpn nn (3 


1.155 “jw la'oa'p n'AaaK “/ya a p'p'ana 



ipan 'lO'aa 


.Mev 

ipann I'yaAW nan) ?|'yaAn 'jk aapnn a -n p'p'in '*7n'a'n pnan nT'K*! ay 

('pa 10) .(inipna yiap iKiya 


.A 


,P iionDi O |xnn 'aapnn, ,a •p'p'ina ^ ipann n^atonn nwxmD dk .a 


('pa 9) .n'atpxnn 'avy nnoian jak Diwa 



I 
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o(\ -iQon ip-^« - 



saas.sA” .K 
0.061“ 


7501 .a 


0 . 262 m (1 
d -ai 'k -a •I'lri ,najiw' k*! (2 


^ ^ ^snsi n'wiiinn Da‘K o'anop'iKnn p'jn (1 .t 

ivyAinnw D'lnop'iK an i ’ mnn itdodh 'niOKa 

.nmiKl yan^i -r^a =1^ ^ ^ D-inop‘»Kn (2 

^•903^ ■nioK'i onVw i\'Oi ,. n,.|iyaannn nKsm? 


- -''--.ViS'lS?#. 

.n'DODn oioKa nmoia 


n-jiiK nim •»<« iniKS'"'^''" •" 



inia ninin (2 (rjrun •TOm)-ni9mn 
(oioKn •^n•n) , S|p|{lfe;; 


nsi? 0 "i'in>n ninoni ,o''im on 0 T»i>n (2,3 
“n^n o-3.«Von 

Ml niioa onx □••In'i'nn n-nm nmo ^ 

03 'onn‘i '13 nwmnn nipnsnnn .o'lionpn 
,03 oj/n^ .onia's* TiK -i-aao'j y>\ 

R=:1.745-1.a 

+7 ->i +8 
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np'33na J\nx2. 'inin 
1991-2004 




1 o»«nji 









































I 

I 

I 
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1991 - np'JDn nnAii inan 


naoa 917531 >t?p .K"wn vp ,np>o>a 


ji O K w n 

ui*np3n nacD ijnripj ii\ - n^iNw 5-i nii>Kwi «nn -pno ^ v'yv 

OW*1 


Mj = 3kg 1JTODWTI5 .1 
p*on D'ln nivscNi *iwp 
1TWDV nijp , p a>ao 

0»9iin ’3W .Mj = 2 kg 
nnuB aunn o>tTn3V>» 
ABCD p^n »nPo >i9‘t>v 

.(o»v‘in nhn) >p 93 Hn ■nw>nP « = 30® Ti>33t3 'lojn 
.nn3w;> Ji3n>3 nwi ,>3a>Bn mPn >v ab yP:it> otnapo o'oinni piJiPsn 

(jiiTipJ 12) . M 2 iJiwDW ^iin nrfiMi jw awn h 

(jimpi 12) .o» 93 in va “wpen oma pin'juan iw awn j 

.otnn jnpj o>fl 3 jn avmw mNP Jww n”3w a 
.Winn ny*ap anNtJ Mj liyun iin 3 ^un Twnsn jik *WJi (1) 

(Ti3Tip) 5) .ninjnn 33tP3 nyijnn »yn»aa ijaiwna wn’>rn 
jin>r>anD nPiTi n>nTi AD mPn Ti>nnjia 3)»>n3 Mj 'll)*! 'to jin>nDn onn (2) 

. pni inioja ruop w na nnw ,nian n»Jinjia iinina Mj *^ijn 'to 

(WTip) 4i) 



/3 Tuaya "[nmf 
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nao)»917531 <pn vv .np>p>a ‘ 3 - 

nv 3 B n-np^J-rv a n-npan .A mipoa i-o yjiamaw v'm tw Jivown wian 

, (B nT>pJ) ml^aann^J r’joon ny»3D t » 24 s y>-a .*«{>’ '^y'yvo Ji’iiaon 

i = 32 s yjaa nyna H>n ml>N ,C m^pj^? ty oipy iJitJon pwl? )n)t> nD>VDDi 

'TO n»ap)3aa n’Jiann 'to jm^non yni aNJia a o»war3 ‘^ain .(m nNa) 

OO'n 



. aatjn ijiaiaon naiKJi jioaNnn ,nyaJi^ iipwn 24 "yvaa f'HD .n 

ir\M)pi 7) 

tnj w yiap ,ipp t = 24 s 7 y i=14sd a’jiann ^y 53pwn nwri onh .a 

(j)i-np3 7) .203 JiD^n 'TO n»ap3iaa 
1 ji^aan K>n n»333on naiNti ,nv33nt> 31333 wan n3>yt»n 24 Tiana tiay^ i’J'D 

(J13T1P3 6) . aaon 

N>n (D 3 pyn : 3 itJaDn aa Ijy) 1-325 ay i = 24s n n’liann miKJi nun .a 

(rrmpi 7 ) . aatm loaw 

n»333Dn mayw taano n3op, t - 6 s av t» 2 s n n^mnn naayv ,T>Tn ohj) .n 
(J 33 a 3 pj 6^) . aaon ml? miw 3 k nsoo ntJiTJ, i = 14 s ly t - 8 s D 


/4 ainya iiynn/ 




































nao) * 917531 >pp vp .np>o>s * 4 * 

. V, = 0 2 — JTtvnoa K n»3np nv) ,t»>P3in nai»*i DN^jcjn, ef np>n nP»oD .3 

.(ntjynijo oao ,D>w^n nNn) CD pt^n vp ix’j n3DD i m pmna n>>CD;7:7>apo3 
, EF nP>unb 33 ’jn pi» 3 D nna riDwn p3o ,M m-ipin Vio nabin n’jnpn 3 wk3 

- , CD 3>pn no3Tn nam pntj inan .(jiDnp!? T7n»3) V2 = 0.2 ~ nn^nna 


ji’jnpn . CD n>p3 n’otipN nwijnn wijruD) ,npt>nn na33n »33-ljy yj 

. EF Tr'yyvon by ywb na’wao 
.n»333pn 3 nn jini .nasin i>3b imn p3D njon n-npjn V3 pmon i»n rarn 



nyijfl b 3 bt)o bv misn jik ’odso pwa i3 oonoi .'TJi'unnb o’W3Jwi iw pJivn .h 

(nmp) 7) . n 3 on .(^nx biboo ,nb33na»n .nb^a^o ,*w»J CD n»pa iT>y»iob fy 33*071 

(n 3 *np 3 7) . •OPD i CD 3»p3 TiiDP y>3> M TTnpjnn pmn nt>io J 

injnvsio nrNiy 3 n nbp .nwp .nano paw 33T3n\9 anNb ,n>)33pn n33>no onh j 

(Tn73p)7) . 33071 

. 3 io>v »pvi iniya naw i CD 3>pnn 3iTDn 3iin> iioa noTOi Jii3»nD ipn3 .3 

(JIITIpJ 6) 

(ni*np) Af) mb yi*ra - Kb ok ip>n - p ok nojs> ji>3npni anan okh .n 

/5 iioya *|WBn/ 
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)U3 + 



917531 ’PP .N"Wn Vg. illg!g!g ^ 

.1 otww cnn nap^ T»vp m ^T^TO«» ivjp 
. A nyup n-npjlJ ^wp omn tjw >5Wfi 'inap 

(o'vnn nm) ’paw yj 

intJ o'^nn n’wn "WKp i f n'n»f3T3 
> . a K’n 

VM >0 ,OT>5 no ,m5n innl nn nitfi W o'W'»' ^ ”* 

(JIITIPJ f) OnW 

i omn pw n.MP)«o cos « >» ^ 

(inTipi 15). f yvt-y>^Ttn 'Toy 

. f jiiTin nm»o ‘^lam ,2 >a onn pw nw o>t7>'nD -J 

IP ,pp (D.«^ n«^l nv'^PP ««= “■“> !’:■> 

(J11TIP3 9) .:^ iniWD Vt>HV W 

„pp> si, ,po. .>POP< O'nn ^P PPP^ '^vn p,P»3 v'- pp.> onn . 


.4 


'?^'7VnZ 1333 ^T\^t< 


y) >3\y l»33^ . V IP>nM >^>VD 

. 2v mi'nnn ’!7iyo 


(jn-npiio) inD3>a)iin> 


,V'33t?n n3n>nn 


iTlTJ 331't> P3»*n 0>)»33t>n ID nPNi» 
(JI^TIPJ 10) inD3 >3 !3DV IDt D»3»33t>n P HWt? 

0333 ,ny33D. P^-D 13V33 13«M3n P33in y^O On3HOD 

(D3*np) I3i) .:35n*^^ ^ 


•K 


» n n It n 1 

nj’Tn‘3 miiw imam rrar 









1992 - ni7*aDn Jima |n:in 


nao3 ♦ yi753i *t?o ^>p .npnna ’2- 

n 

m-npjn naon >nnTrp3 33| - nt>KV 5-i jn;?N«>n von *pr«D T'>v 

.oaitn own 

o»yop nyav 33 o»3diod .n»3a3 )OiD3n nsaoi n>byD ninsn *u<3wj “piabv ‘^‘on .1 

.nvno 1033 nbyo >at73 i33>Dm ,vpnpn p nr»jn3Ji m nlwim ji»^yDn. G tv a -d 



F 


,3n3p niin»nD ^ oni ,jmi» in n3iy r’^yon on o»yopn p thn >33 y3p .n 

{jnTlp3 7) .1\?P W >13 

(Jimp3 8) in»>yon ny»3o 3 »>n >>D»opDn naon ino jj 
( jiiTip3 8) innyisn 1013 n>>yDn maos ypipn >yD n333 nvN3 .3 

o»3won .Ji>>yen Jiaan >yv (n>03JQN >3tND) '<>ap >3tND >y n33D o>d pv .1 

.D» 3 TNon 33 >y 55 laoon j^aio nyonn >v A yop3 .o>dt 3 i>’P 3 a»>»oa 
.ny33nn >v D>TnNn o>y\3pnD thn >33 33n >y y>a3» laoD nvN n3d 

(j)3*np3 ia\) 

/i *nDy3 Tvon/ 
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nQO> ♦ 917S31 >t?P .np>p>fl 


- 3 ' 


.•P3,n K» *P!nN wra 1iw !>» i"* 

ni-mm . 3 - !w nyop nnmna ytn ipi n») namn .-no nmu '» "am by 


.nn>n myan 


nrui .(rexTib n'an>) 1 f Jn^noa nbyo ^ba >»» lima ana pau "snanD 

.jiamn 

iwo na tmpjn pab aiaan pa« n»D naapm pa nanan by pnann vm 

(jinipj 8^) 

nbTO .nanab pn>a « ma^nn .n<paw J«a>nDa nanan in naan aaip ayin 

aH 

^jyn nan*)n»» nai3 .namn tw n^pon rniyun vv3t> m»3 ^ 

. 1.25 m ypTpn 

nn«> mipj:? w Jiamn r.H nvm atv niv ntipin p »paiNn pnncn m 

(jii-npjii) .ypnpn Jins 

. 45 kg ' ivsn TitJBi, 80 kg N'n Jianm wd 

nino vab .rann aap awnn acmb ,nanan bv nynnn ino va mmn nn (l> 

(n'iTip3 7) tnip»n 

{J 3 i-np 3 7) tnJDO ^^iP lyjnw thk!? nannn >tt niTnnn tmj no ID 


.K 


/4 -noyi Ttfon/ 




366 












naP 3 ♦ 917531 >t?p .2"yoTi vv .np>p>s 


- 4 - 


nitnvon Jw vaan .nwja Ji»3U)Tn nytiJi iw ntnon lot jnbn jw *)>pn;» na 

'n J3W0V ,'ym o»r)D wn t>tm 7\>tm ys'y v^P "^P 

njjv l»w intya .atw ;?pvDn-»'ivv impa >on nn onn jOtj 300 K»n one mN 
1 0 >t 3>^75 aat)D Iiav T *>WDn w m avnoi ,o>awo mvvb wa-m yam m mn win 

,i>n3*n*na yoa nsn^wD 


1 ii 3 >NjQ mon ajiy iivv v>\t> >fl-!7r tn ,oniTno mwy TobJin rm yno lawi 

(j)3*np3 5^) .n>»w 

(ji^Tipj 8) aaoD >i) n>yp3wa !w n*>3 *p‘'y 

ipnnjpPonnD - p on lOTsn n»yNa P^na^y wow pn dnh 

oy ipn 1?«> TW’Tin ronpan JtnN P Ji>a>»o ’t7p>o>3 yni ni»N - Nb on 

fniTipJiO) ion»an 
(Tn*np) 10) ivopn tw ytapn inn 


.N 


/5 -nnya Tvnn/ 
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naP3 ♦ 917531 'OP .3*WT> VP .np>o>a 


- 5 - 


cD 




•own *i>a 3»3o aaiJioD ^ly in!nv .4 
nviapn nt>»on iv JwaDJ nt»y .nrma 
H, n>o» n;»yno v oi>*n pw!? 
j . TO>n n^onn pw:? pT yoP 
iwpn iV^*P^ niwp nPjyn 
.{o>Ynn nM*» pt>iw) o*int> 

j^nnna ptnvn jw omwD .mno wk wn wnd A , k w vsp^ 
.ita-uoD r pn*»na p^on oy jmiJioD m nnonv ntwn .n«3vP onnn) f tw 

.»npp3 'll! Iwa nl>iyi> on”nn 

(I 11 TI(>J m .n!mw3» O'jwon nwMiia ninim!«/ t M'tm w>Ti iw Koa •» 

.ED) 'a'a>o ■'"•O'*’ **'’’’” ”‘”® 

(mpp) 7 ) 

^ N ^»flpn pap, 23 cm ^»aon Pw »T»Pnnnn pwn, 2.5 m ptnvn *wip ^ 
m 

Si3>n nwmc >r> .ininon to xmD 'tn „r»m w>o. 2.4 kg naxn nt«i 

(j^'i'np) 9\) nyon 


/6 TiiaiD TWDn/ 


■% 
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nopj ♦ 917531 •VD .imi\ VO .np>o>a ' 6 - 

.^TNfrnnD 3»ap 7103 >t3jyD In^on^ niaa 'tjjvn >3t>ODD ti» .n .5 

;73D tlNaillD ONn 

(j)i*np3 7 ) .pm innsjwn w nlJ*n ,niop n> 03 >pn n’jiJNfi (i) 

(jiiTtpj 7) .gp) trwwTiwn Nb iH ,nx>p n>>*»3Nn (2) 

•wio .7>3p »3tNO niyanna “pja Nsoan nn 'jv i^pvn jin o'ttid ,3 

. ION o»’«^<J^n o»N*i» .ypipn bv n^dj p»33bn 

:0»3tNDn o'N^ no 

(jinipj 6) .-atm t 40 •— N>n i»>i3bn raiwi "who ,v»3ibn fY>b>p »T) iwi (i) 
s* 

. •Qtm inib»vn »vpn xixb ,vvNn'mT) 3»3P inborn V3 pubn *wn3 (2) 

(mr\pi 6) 

.33>3 3>30 ^VCn-blT) 33W10D 330 133>3 3J13K3 n3300n 3P bVD 333J10n l»33b .3 

r>33J3 JiTip3 bvn v»i3bn -oiv pt no3 ba .jn)w 12 Nin “)»33bn bo nitnnn idt 

(Ji)*np3 7^) . 3300 ivpnpn byo jid>3od 


1 n n 1 j 21 n 3 

.WH»’ njnm rniiw injim hot 
.nuTmi Tvmn ti»ij niwa nw urm'i w p’jumi rn 
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1993 - np'wn nma inan 



nom .. 91753 1 -on ■y»3wn vv .np’Oia - z " 

n 117 N V n 

Jinnpjn iflun 33^ - ntJNw 5-1 nitJNvn won lino &. 

.(■10103 Dutn 


L n 111>33 n'pow '« *1'^ P^w 

3 s . 4 s :D>inn nyom wm -k 31 J ^w loipo iw tnto pwtJW o'ltnrn 
y n 3>ui X n »T-^>v 3N1J10 nyunn 31 W>d 

2 4 6 8 10 12 14 16 18 20 22 24 26 ^(*Pj 


'1 liJi ,ji»woin Po>> o 311 ^?nn ,jm inwoi, ’N 311 p^w nino mipj nnwa 

,'H 'll! ^w iiD ntjloo ji’rljnnn nn^noi x n t>s iii'33 p’POIn pno 

00013 o 1 D>oijn 5w on>niDipo jin ‘loini .ijnonoP o'wnnn hn pnvn 

(jinpj 12) .D>oiin iiwi!?w >w on’Jiioipn o>w-m3 w'oi'w v , i * 0, u, 2s, 3s. 4s 

JIN V 2 31 Vn 3 non !7 w nn’non niopi jin vj 3 tooi .ji'pow p30 pi 

a 7 3iopiin pio yiio 33on . (i^ > i^) 12 JiiT’non niopi 

-> -> 

(JIITipi 4f) .nOD '3!?3 Nin (Av = V 2 - Vj) 

/3 TIDV3 IWOn/ 
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nspj » 91 7531 >vn .a'own r>v .np>D>Q 


- 3 - 


M//////////////////// 


O 


M 


M 


H O’vnn 


///////mm//m/ 


c 

o 


a 0 


m 


3 D>pin 


onwp, M N»n triN ;7 d wodvi ,D>flw >)v> 
a> 3 P jnon b oin jiiyjiDNa ntb m 
mpnn bN c oin tiivmon 3 miwp jibibin 

XH o»w*in nN3) 

nnw c ) b O’uinn nipo 
nnjtnb onv ^3 TO>n jiiniD p> 
:JiN nbHwn >)ijw niysojo Noa .u 
(nmpj 4 ) . b oinn nin>jio (i) 

Cnmpj 4 ) . c Dinn nin>Tin ( 2 ) 

, tn 1 J 1 TO 3 W j^p-u »)n >)o>n 'iwn >y .3 

nn’« N'*?! ijipnv^ d pin jiiysDNa 
.(3 o>vnji nN 3 ) 

,^iin tJv a nswnn >3 nwnn (1) 
nb>fljn nawno nipp , m ijipov 
(Jinipa 15 ) . g n>painn 
rm>n ,ji»byn3 xunin din 
1it?n 737 nam .nviap iii 3 >n »3 
. m iJiPDw 7113 n>i>vo 3 P 
n>a2») N>np >a 3 , 7 iin naiNn ONn 
, a nuiNnnn nipp n»nji^o7Nn >7'-by 
naiNnn N»n a) ninn nl>nj in nt? niw 
(jinipj 3 j) . 33pn I (>(3Nb pn>3 


( 2 ) 


3nNb ,(M iJiPDv) > 30 'n *)iin bp nviirtn iip nn , d cinn V3p) o>ipo 11133 

(nnip) 7) .33 gn UTi 3 nN ,r>KiNn*niip ,jin»nn*niip) vapi omnp 
/4 iioya 7pnn/ 


.1 


.2 
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non^ ♦ 917531 Tr V” 


- 4 - 


,.,p .nnoon™, 2n. „.v<« o.n .P n.. M.9.9,« ^ 

.P»P9PP» ,v = 5002 n^w.,Tnr.3-,w.»^r>p9.«»« m.0.02kg »p»» 

T.,«3 3 no o.n>» .»n »«>31 ,nn«n3 in>n W 9 >>pn pv-m i»» >3 mn 


.3 


oinn 


,P, 3^1 M . aasn m^upnn T!>nP3 r-««« n»3nn nwn ».n 

,pn,p. U) .(«iP 3 >.3pn ov) ^ «n> OD.3™ V3«« ,>33tin n3»n ™ 3Pn 

^ V.3pn 09 .90 »« 00391»3,2mjanMEi3I:a! ”” 

(nnip) si) SliU 

(Oi-np) 5) .m ra-”" ^ '”' 


/5 TTOVa iwnn/ 


I 
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nopj ♦ 917531 >PP .V'jwr ^>17 ■np>p>9 


- 5 - 


in-i wn AB ntT^tTon yop . ABCDEF -p^’n jT>pn n>VD jnMJiD o>«nra 


O’ nD-im r ipvtiv ^>iyD Kin BCDE n;?>t>Dn yv?p . O iotdi R 
•piK^ yji, A mipn nnunn inniwn ivip t«j .Pdjn ip inw mNsna O i O’) 

. O’ it3TDw ^Jiynn >paw luip Kin EC .ni^^unn 
.n;7Nwn >)iTU myyoK3 mliNwl? T^ntaiwr nN ko3 
( 11 VD 1 >-nj) nn’non iiopi inn .n 

Cn-np) 9) ? C n-npja 
n^^N^TTH nswnn ’nrj (1) a 

(nmp) 8) ’ C nrtpn 
ji'p»won nywjin >nD (2) 
(nnipj 8) ! c n*np33 

n!?'ODno pniji’ h'p <)i 5 nv '"fo , ” 'tin’J'Dn on»n jivni? I'nii nn own .s 



(jn-np) 4) . O’ ntrttsv n>!?>yen 
>inNW ,n5»TOn yop pw5 iriywra ^un !?y ijyian ,yipvn man yrro Tjon 
(jiinp) 4^) .n'P'>vD'j p’wo 122N , B HTip* tyi A mipjn 


/& -Tinyn -nwan/ 
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- 6 - 


.np^P iS 

m. -i-.iSn M » 0.8 kg nnoov ,T>t>'»pV» .5 

inwv oJN ^^ ^ 

-nnvi , A pmo hod >9t>3 nt>ipvon 


nN IWD "PD^jn .nn’)^ 


^ Tnmon (nnunn) n^w 

-- ™> • ^ 

^ ' '^ . n-3J>o >a^:> 



,miip>« -aaffij !''^'P'»>'’ ’™ 

.,p».n .» .>n.p .ppn n- - - ^ ^ '™ 

(nmpi 6) oaffil JI - ^ 


j n n ^ 5 * ^ ^ 


anw’ lunin miTO insi’f’ 

,^^^;in..«.n«n.«KOon«u,pn«n,r« 
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1994 - ni 7 * 33 n iinAa |nan 


nS BJ yi7$3i >t?n 7»witi 


- 2 - 


311 > N V n 

oi«n tJDt) niTtpjn -»3 do ,niT»pj 337 - i73>) 5.1 


ni>j<wn wtjn 7^310 vi^>o ;?>> njv 

.001P3 


.3 


•Vpnpn naian npno pi<ri >3 run 40 — '^ui 

:> njn . 4u _ :,v n^nt^nnn nn>nD3 n:Jvo >353 jipntj px 

dtn 3^ iTUNT mipM) p«n nr,>no npoNim npntn vi3o pt nfl3 3^3.3 .« 

(nntpj 3^) ifvpnpn by Toiyn 

•O-pipn 5W mipa ,n,>„ ^ 

■pxn npni »-o -mm t. 0 .pxn npno njno® 

: 0 >lNTIDn 0 >Dli UOlO 

.vr,p3 nwp ™ . 0 „■«, ,p,p ^ 

Cnnipj 7 ) 

.»p-«n nryp 

(jiiTtpj rj 

.W-.P3 nwp TO .. 0 »n» ,pm npp3,« p„„ 

^Jln■>p) 7 ) 

in 

. u ~ 3 v, nyi3p Tin>nna mio 3T7D3 nbw oin 

>«. mw-. P,w ,|n!,n nn-nn np!»,«j np.n,n mid », nm ump (i, 

(JUTip) 5 ) >mi3n Trr 33 o*mn 

■rmn >p „,«-, „„p„ 

.VF.ITO pMn pjnp „P TO 1.0 »PD ,p,n >„ ,-„jp.,„ 

(JUTipj 4) 

3 73Dy3 Twnn/ 


.1 
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917531 'PP 


C n-np* -TV A n-npM aEifflS wo » «" I" 

>popi ,w N'p ABCD 5 * 0 Dn Slop pponsDD n-ovm lono a W Sppnnw >op 

ion OSP'D ISK PSSDOO nsupsn . O somo Jssm w p»P ks" defg 5s5pop 

.D>ynp 10' 'niiTDO 


o'ov-nn JIN u D»wnJin nw 3^lpD pw3 innano^ ppvn 

. F '1 E , C , B nnipJn J’NI OF *i OE 

n^wjin nn>nan >iiopi jin oono F 'i E . C , B ni-npinn mN ^>33 
(.-n!J3 Dn>jiv3t J N^JN oniopiin Piii5 om>nn!7 wiu U'n) . iJipiPn n om 
0030 - 0>10D 310pi 'yy> OS-SISt 

.□nipD iivan niopiin nN 
(jinipj 24) .3iopi ^3 W1V3 riN nvDp tj> 3 322n 

N ODD , c mipn un'non P7ii^ niw B mip33 nn>nDn onh (1) 

(irnip) 4-j) PPJ !i3DO lop 

,« OOP Sis-n, C mspn nsisNnn n'W B mspn nssNisn 5-m DW (2) 

(Jimpj 5) -sm !''^oo I'^P 


/4 3ioy3 ivnn/ 


• 






= —"F-- 






/ 

J 





.. 

f 

* A 






_ 






1 

(i 















-- 









"r' 

u 
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r: 




JQ 
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D9P) ♦ 917531 >pn v>d 


■o>ynm ■<mmz .vy>n ion .po.« nows >y w ,p pue .w o-v, b ■, a o.on 

, 6 .g ».n B ,„po . .0 in ^ 

Jun>) mom . 800 - Ow nan vapv •(.op i.o»v,n too B lo >« . 4 - mwoD 

S 


nnjtn;? 


B 


10 !5 

s 



OT H 



TO w VN -.ONO, pwopnp jQBi 0.0,^-, 

mnip3 n^j .(vop^ A .)ii )n 
aan «i,.o yi-» .„ ,,o„ ^ ^ 

:vapn 

OJE! mToo) B ■( A o.oim .jp pp-wn pp p.o),pn 

(nnip) 7) 

fj^nipo 5) .Tasi ITOW 0>3)in »W p^^yD 

.TJ 1 W o>oijn jii>n»ne ,n»3m ''(>apn xiunojvi iwo 
(J1>7ip3 4) .3t Jin>ru3 J<^D ( 1 ) 
C3imp3 6) .>t>9pn J3W10J1.T '^H) >a*iDn niv'wn jin nsd (2) 


.N 


.3 


.a 


/s -nojD Tvnn/ 
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naoj 917531 'pp .T’wn vv .np>p>o 


- 5 - 


(jimpj 6) ! "notvo n>)V3m nvun" >na (i) 
.pni — p ON inoiwo nvijr N’n n>^«no njnaji 'jo dnh (2) 

yrro Tjoni ,nowQ n»j>mn ni'Nw nnsn Non — Nt? on 

(mT>p) 6) .noiw3 n»JTO^n N»n i»n 

. 0.6 kg nnoDw ntJipwn mivp pjinrn ni«p;>i ,mpn^ ^^vp '^» 3 p i>w ^iPy n:»p 
. O n-np33 JINOJOJ n!7ipw3ni .mot osdo ound 15 cm *3 fiiN <">t o:»no 

jw nnnwi, M mipp O mipin ,non >oiJ3 10 cm nl^ipwnn hn iwa •po^n 

.nn«n> run’*) '^>opn non .nnnnn n^'iponn 
(nnip) 8) .nniinn nnnn pt nN ovn (i) 
(nnipj 7f). M mipjo nnvno n^ipvon ;?v '^>apn 5’yanv man nN ovn (2) 
. M mipp o niipinn n;>ipwnn no'wno T>D5nn now miayn nN oon (3) 

(nmpj i) 


.ti 


.4 


n)9 "jv n»w9wn niJ'sin nioNni R * 10^ m lovn .maoinoN vn 'jvot no!? aoiot? .5 


m 


!jvn Down Dvno) R nona nNsnin , a mipic nnnnn mown <iu . 10 ~ N>n 


(niT»p) 8) . A mipj3 n»voinn n!?> 03 n nown nN avn (ij 
lOTnn iprnn "ov n>spn 90 <1110 nswn nN -wnnn paipn <101 oono (2) 

.aoion »)£) ly A *n inynna ,aoun 
(niTipj 10 ) .nonnon n»!?yw n»onnnn n>jonn nN oiwt 
. notJn aoo >193 iny >)9 yn ty nnno ynn non nO'oi two nN loyn ( 3 ) 
(nmpj 5 ^) .n3>9jn 700 nny ymnn 3 un ivOy Otai nynp niysoNa 

(nnip) 10) .aaon >yso yno nav nn»nnn nN avn 


! n n 1? K n n 


nPTm ininw D^i2£t«n mat 

.niiTiCTi iDWi TTim Tiwni HIM oono'3 w pWin yn 
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1995 - nji'JDn nnAa |nan 



311 i> »< V n 

5* nnnpjn ^^TO ijimpj 33^ - nxw 1>3» 5-i jiilwwn won pjm i>v n-us<7 

•OaiTO oittn 

vat yo^T) "tv totpo rw T>Dt?n o«n ,i\en ip ^ vjn tny ijtyroji iw itpni? nD .1 
3 in>nD nt yaii) t = 0 “D rwiwnn rrrnnn nDW uv vim jw tnAn Nin .jn>D>s> 0,02 'pv 
jmpjn ijpw<nie> ja ,‘iian nvian iii>33 x otpon t:i jwi (pok niDra ru^N 

.pjo^ nlnra nioven mrman micji'in . t«0 van ^tan ^ wam>n 


t pi 

(S) 

0 

0.02 

0.04 

0.06 

0.08 

0.10 

0.12 

0.14 

0.16 

0.18 

0.20 

0.22 

X OlpD 

(cm) 

0 

1.20 

2.88 

5.04 

7.68 

tO.8 

14.4 

18.48 

23.04 

28.08 

33,60 

39.60 


«)tan ^ impD jw wnon ,p39t7P ^lan jw “Poiann \yoiv rirpion nwaciJi >9*^ 

oom m2«paifl3 



.201 .rujwD na>N w ruop ,vatn ov ntrn ^tan pithd tann nnan >irtv vnp .k 

(jimpa 6) 

^p^^^vnn riK ona^ T3OT . t = 0.02 s wn ” n^Hnn •\\x\ ni-pno jin aw a 

(IDtlpJ 10) 

!rm uav nruayi t(8) idth •raj> rmny iiDTuay ’nw naitf n^o pn .) 

. t = 0.02 $ tnv raw>nw jiiunDn jw Di<n . v|y] Jjn’nnn 

iO’jo'a — !w rrpfin ^iin JiTPHO’^ro JiN 3Wi 

s ** 

, t = 0.08 s , t = 0.14 s , t = 0.20 s 

pai«pn iw oTsb w*n) iw .JDsnw rham oJDJNimn moipoa onw own 

(Jimp) 3) .m TVTO 

(jiiTip) 4) n>sp)P3 inn nmnn iw TNimn iti ww 

.nytn jw 3W - p ON .yna pwi - ON tnyiap inn nawn onji .n 

(Jimp) S) 

ONH ,inn Jiyojp ddd ii 3’33 * oipon ns jin imn mn ■noSjm il7n< -i 
(Jimp) 3^) ■*Qon «n)W n>n (- in ■>•) nswJin 
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o’a-o ’w o’TiJWS 'pow fwwo 'rt 
.M>m . M-t m OTVITTOOV 

.nn’« rnrow om mysnKi 7w5 m o>nwp traun 

nro’ vow mo m intnaw 

.nsiwo n« jmyoni ,(« rwn) 

.nnitrt» Vi>3 nowon i»i7 ooon pi 'PO’nnw nm J3122ASL1 o’o’wn 

Tjn^ ym ■npwmj ^jna ovon ’JWD'd (trtnca) ’Jio>n ioiki Titm^ w 

(r»mp3 M 

.□n>3>i -won «3nn mmss m3 sziaanja^ ^ 

(JVlTip3 M) 


Jt 



o^n I)3yi^o^a . m looow onwp i 
F n'dtJ rnw n^v^ow no .rmot -jiiodw 
O o»vrm) n\ lani nsWJin. k ovnraw 
oTipn i2«oi njjiKm to nlToa now 


3 ji£a rwwnn tmao yop m 


3^02 niiNTin tma mn .(h o»wto) 


Oimp) si) ,EBi n«» wn w cmpn 
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tTy KJiD" , 3 ^\£r>D 3 ni'npjn 333 :nion ruTOim 3y3 tiv>d tkijid o’wnjo 

T31‘T»W 33 o>w) ynp 13TIJ1 X -n n’a 3w >3i»nn Tir33 i3H»3W F izm no nun 

3y o’3)ns ow "oon no iro o’ttin ir>ni3i J 2 ni ni33 


3v ’3>3wn ino 3 jPrt»nnn nn^nn t = 0 yaT3 t3 o>p'3yai ,trT»sn n»w<T3 nii cP3»sa 

. X -n 3»y 

j(n 33 n 3 i 3 TO>n ,n3o'Tfl , 3 V» ip) <>i3n 3w uiyon 3i3oo mo ’nn .n 
( xnTipj 5) .vnoTO »T>"3y w/i o»3»o3 3i3PDn hk tnd 

•Em tnyujin T3nB3 rownn (Twpi) iv»3 mo j 
( rmipj S) .133 "P'S ^ 7JiyT3 oh ,d’jiw nywi »yiop3 itqwtq on’^nn 

•SSI 3w n’spnoD rojiwo ■«’« ih ipp p-p jm»nDn 3 to onn j 

(Jimp) 5) .733 "piy ^ 7TIVT3 OH ,o>)W nyan »yop3 iiqwjd on»nn 

» 3 )»nn 11103 n»H3njin jin»nB t = 0 yio i3 D»p’3yDi ,o»T»yn ji’vht3 »w v > 

. y *n T»x 3ie> 

(Jimp) 4) .»)vn *11)0 »3a3 k tv'? 

{Jimp) 4) .»)wi *11)0 >3)3.) TV'’ •’’ 

3t») , 24 m/s Hin (y "n iii’33 tuiod 3ioh3«i) ji»ji3njinn nn»nan 3v n3TD .1 

. 0.2 kg H»n ‘lan jipdi 1.6 N Hin F non 
(Jimp) 10 ^) . t» 4 s yya T^n oipo jih awi 
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.4 


TttOJDDn , O n-np 3 ne . y n’st? t?»apo T>pn oooa vp iNino D>\snji3 

,t? i’P3 VJio 1 P’Pt^n .p3>n Ni7t7 nsjjnn o>yjn tD>p»pPn ^3W onjwo .nsiiTn 
tmji m K»n p’pi>n P3 Pw iJixjo .(d’Vtji ^^<^) o nnin Tpn wa 2 p’pt^m 
DV P 3 »n Ntn .n’OP^ N^n -I’pa o»p’pt»nn ’3WO ttin Pd Pv 3n3\ya33in . v inn’nn 
Nim ,-nt<o nPm n>pn jipo (.i^pP 13 wd D’P>pPnn Py P’van n’pnw non iivd) .^»pn 

.jnnwonnnD nNHiio 13 >n 



.2ai .Tpa 3jnw33Jin inNP 1 P’pPn Pw (inoi Pru) no^nnn iw not .m 

(3l03p3 8) 

in 3 wonno hns^to l p’pPn Pv y3ja ni’vn jw nPNvn ^33ju jiivschd npd 

(jr>Tlp3 8) .D’pD 

.I’pn o3> P "ijn’V PiPTOD 2 p’pPn ys n3nian ^n^<P 

( 3 n'np 3 2 ) .iaa .-OP^ ^mvx>7^7^ inxP 2 p>ppn Pv no^non Pn> jik nod •> 

(n3Tip3 9) . p TPnrP nno a »d nDin .t 

“(noips 6i) . 2 p’pPn Py n’pn P»yanv '^pnnn iw npNon >31113 hivdond nod .n 
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(ro-npj 10) .)’i9 ii’vainn 
nw ,(1) K TVTO JW3DW ’wan (2) 

rt jiWJinNi nDt> uo 1J1TO jw (1) 

(nnipj 10) 'tytfvio tnmi 

[ 3vn ,(l) ^ ^^^c»o^y ’loxin (2) 

> >an yopT\ y>aio ')^''3on ninwn 

•.33*0 3’3P 'tJlVICL wn 


31*13 OTD y2 pmon j Rg 


nm lyimo an’pi o*»y’V >9 n3>Ti 
i»«Dinn ntJ’ffln naiwi ;Piod’ 27.3 Kin 
11 N.m 2 .kB -2 Nin >n!?iyn 71-03311 w 


I 

I 

f 
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1996 - np’iDn nnaa |nan 



Yvo WTipJn -laon iJirrtpJ 33^ - n>NW 5-i nilwwno sa^ mivt) t^v 

.(T 31 OT OWl 


< 1 i 3 n niT’nD iw tktuo p3a!7w 'iiin .^w> ip ,ru’D' Prum p> i = o vna 

•TOtn 'TO n>sp3ifl3 

V(|T]/S) A .•■ . , I . I I 


poll ,»iio p>3 — p ON .pnj — N> ON juiviin 1WD nN njwo *iwn ONn .N 

(jiiTipj 5) 


.t = 22 s yn ly t = O yam n>3p3P3 nun rciiNJi hn tnhoh <)ti ooto 

(JllTipj 8) 


?(t = 0 yjTa Ny» njonv nTipj) Nsion jmp3t> itm 'I'on iny«n t^noa onh 


(nmpj 5) .pDi — NtJ ON tyn nrNa — p on 


(jimpj 3^) -mivNin mwn iw na oPt>ni Tmanna ninon iw pnyn 


7\H p^»n DNiina n5ao5 mnw noin) onnN px ’p-o ■’uy tPaon jin ti?vry 

n^oaw o’aiopnn p anv w irw uivav oya aaaw la 5 s < t < 25 s pxn 
.naaoa jinx oiwa — oONa nxw o’lxro Tiopi on .w-m px paa a>nn' .nJiwn 

Ijxi-np) 10) 


{Iii*np3 2) .2222 it=16s yna pin ixaxNn >nD 


)jipvn non pixa 
'I’lin 'yv tjyxan 

p’a 

naxNJin 

lUP 

jm^non 

paa 

pxn 




0<t<5 s 






' 







—t 

1 


1 
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nsTO » 917531 'TO .V’wn -4- 

l7y inan !73n my:jON3 ^1«>p ^iin .’paw inl7iv l7v min M = l.4kg witov a to .2 
jitJipwnn nau awo nnunn imnwa ronynn. m 3 o.6 kg nmrov B nt^ipwab naita 

.(o>\!nTi HNa) 0.54 m Kin naann ayo B 
A ‘iwn ira pmanw n>Kvn ’oav aaa mn jpaain paa aann pa iw n’«na iipi 

.naaaja joia u»h ^lanw .tikd ana naaaan iiaa 



7777777777777777777/77777777777777777777777777777 


.nroma O’jji’j inawn paa A Tun pa po’nn pi aann jkjd ’a nan ni <)»yOT .n 
( jimpa 10 ) .naana B '(lan y>aD pi nna aiava avm (l) 

,t =0 *a Ttavv annvn vaTo ,pin av n’spnaa A «)ian rm’nn av ^aa ooao (2) 

(jiiTipa 7) , i = 2 s yam ty 

nowon paa A 'jian pa 7i3’n w* oaix .nroma joji’i aann non ’a mn ni <)»yoi .a 
A nian nmnn aw aaipn 'tTa ooao .a » 0 yaaa nyona wan naaynn .iwi nrma) 
o’DTy Divna «mj law) aaya A ‘iian lav ynn ly t = 0 yaao ,pm aw mapaiaa 

(jimpa 10) .paip>w jw aaon .{o’T’an ay onaaon 
aann nro oaiN .nmma in’) inansm paa a pan pa pa>nn p mn ni niyoa a 
niiw) ypapa yian fi panw a pan aw nyiann aio inn .nmma nan») nw 
•2222 r(mopi naain nainna w naaai naam nawna ,nawn nnw .niainn 

(nnipi 4y) 

/5 ainya awnn/ 
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fv>w^ -f 9i7S^i 'na .FiO Ti r>v .ni 7 >^?a 


oin nap^J nw id ijitow top ittd 3 
yi3p oinn 5v ’)vn insp. L ishnw 
.0 mipn 

.ivpi ’paw TmiwD imn 

inwra ;jpiu Nin/3B< 33nt> y’m omn iwa 


»(0»V3n DNI) 

(jrmpo 14 ) 
,>iyD pv’ Ip) t»9N 


.(CPwnunNn) Ormp^Tinno K pnioa iwsniv, C nnpn 

.cnnn "yv nv*onn iwnnt* 3S» TOPOn 
oc oy a ivw i:*!’ 'Jmn nwo ^rr^n dithd ynin inn .k 
( jimpi 14) . o 1 L niyyr»o inawn m no 3 
. cos a » - :0’’PJW \5>n3 irm^iianw yn-a ’a rwan .a 

Kni oiro J)in>iWTi -ny nnpn t>v mi:* n>nn no .i 

(Dvnpj si) -231 ! finN .rtnanfl 


I 

t 

I 

I 

1 
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nao3 * 917S31 ’oo '(•>v .np^tro - 6 - 

l?w iiJiDTin nspi* .mpn!? ii>l75>n inapa *ainn ,nn>ot inooi k man yiapv ,'<iap .4 
d n piN ><»apn jToaynn aw apwn*>mw a^na . M innow ’paw >(>» ma aainn •^»opn 

.noT asna oaiKo 
(mTipjrj) .M*i k myaoKa diwKvaa .k 

man .'unn o»a*u3i non »aaa A my>wa xvii nia ok o>a«nn aponn'^ivo a^nn 
mono y»ap n yjw ,non larn aponn-^mw jmpj ^ja ay <iain ^yn maw yana .Truno 
•u mmnna unn -offi ma ttt mn y»apn .nayn ^aaa main v immnni m 
njn .(myn Ka ,njnap m»sy) apwnn-^n’w mipia TJiyj xyn ma nv’aan nNsina 
nronwn Ka xvn ma non >ai ,Ttt<n nap Kin >o»n ma i»aa y>apn mwainnn iwn >a 

.jnwonnnn riKaina 

^»apn aw mmnnn a*nj3 nnan m A -i, m, M , k naKwn nou mvanKa Koa .a 

(nmpi 18) . V - u iiK miaa 

n»a3K yjn y>ap la yaia .apwnn-nvw jmpjn o>ion pmna Kanj '^yn ma awKa .a 
lay’na aia» i3»k 'pin ma nt nnpoa yrro aaon .non Kai>i lam -mn .nayn ’aaa 

(jnT>p 3 8) .(jpyn Ka ,nyiap m»ay) 
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* 917531 >vm .wwn VV 
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20 pyv^n nMWTQ rtTV .’33N ”0^33 nniOTn '^‘vin HT3 ’JUD uw 

* >V)n ’3303 p>Tn 5W Jllfn 5 313»3 

(nrnpj 6) fptnn 3w ** 

(jii-npj 9) liwn >33*33 p3in 3w 33W n3i33 n>wflinn rt7>a3n jisvoi n*3 .3 

(jimps izi) i3>on n3v '^imh 3rT3 >33 3yD >3D>t7p*3 n333 nT>N3 .3 
3n3n -pra {-W3*31I33>3) n'D-tia 3w insp3 .t 
.(o>«njinK3) 2 kg incrav ^33-ainis 

:m3n"‘T*3 wnn n>nJ3 no 
(jn-np 3 3) Tptnn 'ymv >333 >33 .1 
{T 0 "np 3 3) !p3Tn 3ww ’inK y3T .2 


• nnl7:ini 

nmo^ TCttav onsvn rron 
tmacm ira-mn ,Twn rms nwro Kim 0U-12& m i7wn& f< 














































1997 - np»»n jihaix inan 


naP3 ♦ 917S31 't>n .rwn w ■npn>9 * 2 - 


ji N \y n 

D'lVT TW Jinipjn napo !;nTip) 33^ - n^NW 5-i m>Nvno ^ 

.^Vi^V2 



yaiws now3 'yy pi'yno 0.4 leg inpnv 


30 ivw’P jwtv i»»n npn 


12 — nji’n nun ni'Pno lav, t=0 yjTa 
s 

F nia inn iv l?wab tjnn ,inwn in>aa 
.yaivnn nowon ntonaa unoi 3.6 N Pinw 


.t = 5 s ynattnvaiJ inn F man .t = 0 vna imyon n-wino ina;>w o>wnn3 
X = 0 nion ^ivaa >avnn mvaw, x oipo Tsa on»a i-n o»a>yon iw iina 


. t * 0 yna inn n>n naw n-npn 
(Jimp) 10) .01)0) ^Ttt) t « 5 s yjn inn nn^no iw icjo .n 

t a 5 s yjTTV t = 0 ynn .intn aw n>3pna3 inn nmno jin TNjion id oono j 

(Jimp) 11) .(omsn ay onnapo o>aiy oiwi) 

■ (Jimp) 6) . t = 5 s y)T3 inn oipn jw njoo .) 

F nwnw inna inn aw inynn aiaoo jin .oioio myuoNa in omoa .inii .i 

(iimp)6|) . T3on .aiyoaain 
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nom ♦ 9i75i i 'OP '(>i? .PP’Pa * 2 

vntn nw'y n^paw yiit mo msvw ,>djk -novo aanion ipm ^n^Jva paaiJv; d>v-i:i 3 .2 
,vap omo D>njiD kp> 3 nwp t>ann napt? .nn)tn> J\3m inoov Pan awp 
. M K’n ayjm o’^iwon oy NP’an noo .^V3 i»iP o’owon 
»Piyn PnPPoa d’W Ciyjni o^awon oy) KO^anw id .noyn -.>s ano aamoo ipron 
.(o>van nxn) n 3 Kn pvan ay a aav Panm ^ap np-nw ma’noa >pDW 


(mppj 10) Pana rnn’ron m nPNwn mvaoNa Nvn n 
(m-npi 11) n:<iKnn Pro w npMWi 'Siro nwaoKa Noa .a 

inw P>yaD >d nw Pa >ajp i«s a^Py o’Pvian niman mi avm m oono a 


.(JIITIPD 5) 


pp IK »D0 >™ , »8 -> niiw TV omiD bwKon dkp . m K'n wn non .i 

{T)lTip3 7i) .2221 5^0 


I 

i 

I 
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nflp? ♦ 917S31 'oo .v’wn w ■np>r>s 


4 


no 



N D’WIJI 

.jTiwannn ual? nnyun in»3t? 


^jnan ^pnon" >3 vaipn pmn iw iini^ no 
.>ic’3 •pnijn M>a ."‘iiin >d yam ’wwt? niw nn >y 
,(T 3 p int nooK na’n'm) 0.46 kg nnonw iT>jnp 'im Nin 
p^iwn VO TO^nn .in d’Vtti ni<n) in^iw >y nyj w 
TBsiD n>nw no ikn^na nmiJin iPJOpn .lOp TPinp!? 
•nunn iii>3a iPinpn nyi jiwujinn mNO .inOivn nspO 


non iTK .iiND Doap int ’mnno .iw^nn tto iw^na Ji»jripn t>w nwiiiinn TOnoa 


(ms — n’> 3 w nvatjjo) lotn n^ypjiaa (iiovja) non ’Day .3’5y ni’yon injopnw 
ptn Dw n’spjOD man jw aNfuan aai ooaip nnmno niDin intyai ,apnaD ii^’n 
msDwn 138 .awsND amnw pinn n'PDa ,aflo T>n:?nn D tDawan OKa) nywojinn t’nDD 


•in^n a>y io!? noipyn io 



fVDD 3.0 cm Dw pnan naiy ji’jiapnw Nani T>Dynn nn niVMJinn »3flb aap lat 
aa^ nsrunn iWD> aiaon iivaa nnyi33i nya ,TnvDnnn oin an^D asp yon , 0.090 s 
. 0.102 s Tvra 3.0 cm Dw pnan naay K>nw Toynn nsd ^iwaimn 


jnvannn lynaa naiapn yy y^van iw”nnw apnnn tnu m ,3 o>\tnn ino yy ,nso 

(Jiiaip) 10) 

jiWMTinn nopva irnapn yw yjra n3»pn jin avn 3 onyaji yy aonany ’Da 

(inaipj 10) 

yyiDn apjian) nj np»o lyapnnp o’aaya pi’a-’Ny o’nvyaN o’oaii IJS 1 ” 2 » 

(jnnpj 7 ) .(Ji»napn yp yjjia >w’wm 
(jinipj aI) aaon jjnnapn jna»nD noaNJin a o’wajn aNinnn pin paaa dnh 






























































D 



p pm P- n«n, ABCD nP-m •« P>.no ,op m 

, „ .3P.m.»= A A n3,p>3 mn B.3:no 

„omn.vP ,. 5 ™ B3,»m3P. D PBVm.C .3,p.mB.33,va>p.KnPVP..P 

.{N HMi) 

Tiin nn’HD i7‘T’>> 3^^* 

(nnip3 6) . C n*np)i 
? D DTipin ri?< 

(nnip3 6) .2^ 

Qi\yn nr>n onn ino Pv H1>^) mK nol? 3=^3 

(ni-npo 6) 201 Tnanvo 3 ^’VPt? 

lPno3 T>n ^Vicn >^o3.3n non n>-PV n>v;..n n.uvn pk ..o 

(Bnip3 9) .203 • C A ‘0 
00 ! 33 > C 'P A *0 30 n3>n nnN mpoa .n 
AB'C ,p3^n yo3\yo "i\y’ 3^P 
yopn PV 03p0a ,(3 D>V3J1 nN3) 
lD 3 Dn n 33 Tm33) DNn . ABC D3pvn 
ji-nnyo nP3-r> AB'C vopnooPv 

(an,p) 6^) .222 n,™ .x n>op aiop , ABC yopn inixP no 


.4 


D 
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nQC» ♦ 917531 'VD .t'OWJi ^•>P .npn^a 


7 


DMtm pmai nniN -kjw Tiro oiionow .ro> 3313 ^ rovno n>33n .s 
n3i33 msiM n»iJ^?nn o np, 3’V3o jiiysora) Kami ,(ji»;*nn 'v^n mvaona) asonn 
.(O’vnn rwa) 60“ ra n«N3 n'lita i3 hntj 33^3n 01 ,33n3n >Jfl 3yo H = lo’m 



(J11TIP3 4^) -aaon 3«) (R) wmn jw awn j< 

aoian a’lo n’^^ivn nyiiro n>33nn hn u’J 3D wwanocwn .jr73nn ’yun Iny3D^a 
Titnn im >3 M 2 nm ,n»y 7 nn ’ywn m naan Nin po anN3 .(33i3n >Jfl '^vn H 03333) 
.m>rw 33330 1333 >a 3 >3 030 J33p-r 140 N3o' 0330 3333 3 nW n3W 030300 

(03TIP3 10) .33330 OTO ON 3Wn J 

(0303^3 10) .33330 »313 3y TOWOinO n>»930 033NO ON 3Wn .3 

P3T3 3'r>3 p>3nO O3N331OTO<0 ,33330 3>aO ’>3yOO 33^003 OP3nO 03330 pOOa .3 
on>3 33330 03330 ON 03N0Q 03N30 0303^3X00 30N .33DD 0930 OnOO 31333 
1933 >9!73 y33» ,0>t7;3n3 -103’ .333313 0333pO TOUlinO 1933 >9t33 333’ 33330 

<0333p3 9) -003 ?03nN 03030 yS3’ ,33330 ID 0p3n30 O’tPOO 


! n 2 * n 1 

nrin> rmov oncn'n ira? 

.o*nooni jiia-mn ^ oweO *h p^wrb pK 
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1998 - nma in^n 


»,pn >« □«-. t™ »’ ^ ^■’'"' ■* 

.,. 0 ■:. ■TT.n MH «5 iw 5nn »-«- T« • .0.02.«. P- « 

.lonn ,,. 0 1022 OW K »2 n 2 « n-npn oi<»k™ p 2022 o,«n to 

nsnsn iiToa 

.TJi*w fi;>3oa nmi^n ni-p'ron p ptJn tw nwsiJi 


X OipD 

(m) 

t pi 

(s) ' 

0.0061 

0.04 

0.0123 

0.06 

0.0196 

0.08 

0.0278 

0.10 

0.0365 

0.12 


. , = 0.08 S »22 2»n o.2.nD »< ,2nTO 2200 2.vp2 .*20n .o-W 2W 2< 

(PPPJ» l.n»ap nawnm. mm »i •TO’TO’ >“ o’"’ 

mmno « owpn 2P v«2m .cTOm o.»p 22 m mmom. m 2mo 2«2on 

.(o>Ynji nm) ptn *tv 


,.0 „P22»2«.TO«00 022000 m,22PK01P2»pTOnO2P2^»n ■> 

(JIlTipj 5) • t = 0 02 $ V>TTV 

tn 'yv n’spJiM n>p <iwn nswn dk ,n-»>n ’s-^v .W •*» 

<iii-npj 7) .Eiai njJwD 

, .irp^ ‘’V 

(nmpj 5) -PSi 

.. viootn « 8 «n 3v 3in3V bipvr* nion pT>o ino .1 

n«o P'ii 222121 .1210 mom 'll’” ' ^oo » 21 mm 

IPTMOji) .om 12220 OlOllUll’ailllim IK ■222" 


n)’K w nipp ,l»tn 


injiwo WN w W* 
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o.irra 'J» 0-V) I'lpi- 

nart onnan no«oa vnpn pa 'na'nn. 2m -i m P o'*® 
nsavn >3 j< a’w^ra niiNiiva vyu D>3TOn nvn’no 


.n’M 


1 E -t? nn’NJio 



N D>«nii 


oni-nn imi3>nD n« tk^ = o’^nx, 3 . 1 * 313» io’ki novnb ni«»P V^pn ^ 

.^mpn \flna winn m ihpow nTinv 'tniO 

o*«»OT»)!*nn« aowmonron.,»».»«<»nnc«n U) 

(T»iT\pj8) Eaj JND’vnra 

n..a».a mw a o.«am o-man .« » iWian mavn n-awn OKn B> 

(jimp3 8) -ESi !« 0”^?^ 




2m—5— 


3 D>V^7\ 

nvn»na »t 3) .ojnon 3Dt7 >n3b ’Vflin wm nvp «’n ^ 

(.oflN N’n i^ipn mTnm n cp«nra tnito 3 in cpniTon 

.(poibn;?) ni’oobN npiwonna inpn nvunai nn nt wann cpnrran 

■jiTpn n>*pnn > o'wina (1) 
,nbNr)w 3 ® N’H {4 m inonw) 
inab onu D»"irT3n nvn'noi 
.m D»V3Ta -ttoirao F r»<n 
bi 3 > aas 1 o’«rm yrm Tiun 
o»Tn3n) loiyon isd iw iwib 
PT na ^wmjwiv TONb (Vipni 
(nmp3 9) .pinjpbN m^iwunn 
nnuna «j« 03 p^pn t ty><nia (2) 
tkipdd f o’TiTjn m’lT’nDi 
.nx o»vnm 
F 3 ' i 3 '>N T o’vnn jnTD ■ot?n 
anxb lonynn asn hn TWib 
rn’ivunn pa na wmitnp 
(nvnpj 8?) 


^ D»van 
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’OP VP 


^niD t>V IWro IP313D 


nswTO ’pflw^ 

;)j) rrl>ii m nironv miyvu .hj-u^k 

\y»n roysoN^ *rtvpw (013*10) Toomi’i 

M o>«nji3 TNiTins .n’lioon mpTO 

on>a nin»« oinni wDUMnn jtitto 

N D>«nn nKsni iftipwan .n^ipwon ‘jv noob 

. « nipie Twn y» o»m m miimi ^ 

™_DOK iM>Onw«>v»o''»■" 

Ki> aw 


V777777777 


777777777// 


(jimpi 7 ) .)»ipwi ni3n iii*3 mo r^* 

m.*n TOO n*<TD ■WJOIOJ'TT’'*' 


(jimpJ 10) 


nyoi nt>vna ko w’oo 


n»iitn m 3M03 m .nynp nn'nwj 
ifiisDn Jiipi* IJwn r3> wno yn 
.(1 o>tnn) a K^n 

hntd *100103^^^ non OKn 


(jn-np) 


a o’vnj) 


/7 TiO)a Tvon/ 


I 

i 

I 

i 
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nsTO 917531 ’OP .nown w .np^no 


- 7 - 


. (A) o’JW o’3T»N miw nwiwa niboTOO bw (T) "nmnn rw tto •f>Dbn 
mown JTiTTOn nwawi .nwp nvira nrrunn mbvJWDn p Jifw ba 

t 

.P3ab«» nbaoa 


T anruon pt' 
(s) 

% nbmoon pw 
(m) 

0.90 

0.2 

1.25 

0.4 

1.55 

0.6 

1.80 

0.8 

2.00 

1.0 


jpwainn nb^fljn iwikji jw awnb bam wntvaw .d^njid tti goto .h 
(Jintp3 15 ) .')^>n ret iwwtg ima-byw renpjn niy»w ret nbaoa oi«n 

(jimpj 13|) .Ti’wa^nn nb’ain jwikn re< 'jian ’rby awn jj 
pn 1.0 m nsTwv nboionn •nay .i 
•PDbnn nn ,2.0 s Kin nbv aitnon 
(o^ienn retn) y 03 Nn a^aan iwt 
.pm bv n’spjnaa nbipvnn oipo bv 
D’apyia nbaprea o nb>i 'PObJin 
.reTima 

. ■gpn !« reapiia bw aitnon pt inn 

(nmpj 5) 
















. >pn iH"''*}'? 


- 8 


« „.,P«D T.).-,» >»» T»p™ , F ,m=" «< •«®-’ 'A"'’ 

F.MN -!> F*0-o rammnOTiwJ . A* .wiTnim 

(rnipnoi 

V»nnn«T™AWnn*«A™»nm«D,n«>™»1^nT>>F» ^ 

WinipJ 10) 

mK t> 3 i A rapn VUWP »V3 onnw o>W ’W 

. 20 N iJvnm 

npj 7) .33211 

3„-ap«.nvppn .20K 7. ni33 i.i. B V.P-n3.,n 

, A vopn nx i^v; >P0inn n.pP Ta>n xm B v-pno no.n ivmv, .n«7 

,>opn vnP o. o mn . 20 N n^a A vop n.pn nx iv,oi 

.nnjtn7 mnu mom nsTWD P'x 


.1 


j n n 2 J ni 

nm tb rmot^ onswi Jiw 

ntD-o« .11W Tn« n«m «iw 
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n’J'npn njn 


1999 - ni7*33n jiha^ in:iw 

.□■>'iPO yno .fiD’n lun yDWO novo Pv n^jpno nonp Tinv 7>o!7n 

. 0.02 s bv lOT > 011*102 n>ii*ipn ^v noipo bn *no Nin , t = 0 2 nnon 
-jD *1023 , X .Dipon 2>it .o 3 n 2 0*1202 011 V oi’N Ti>3npn rin>no t = 0 ynn 
Byi3B pi’22 Nin > 21 >nn 1311>21 , t = 0 V322 B>3npO BNii03 02V mipD2 1 B’VN 2 V 

.T* 32 '?v 0^202 B101V2 r.n> 2 O 0 B1N30B .B’inpO 


0.12 

0.10 

0.08 

0.06 

0.04 

0.02 

0 

(s) t pi 

0.084 

0.065 

0.048 

0.033 

0.020 

0.009 

0 

(m) X DlpO 


t = 0.06 s V322 B’jnpo Bn>no bn , 22^12 0^200 >3"!7V ,2vn .n 
( onipi 8) .(B> 3 np 2 nvi 2 p o^onb Py i> 2 iv>o 2 lonon Pn) i> 21 v>o bn 020 

t = 0.02 S, 0.04 s , 0.08 s, 0.10 s B>3npn Bn>no bn 2vn 

(Bnip3 4) . 0 ’ 21 V>nO BN 022P 01 ‘i’yo2 vni 

3 *1 N o>a>yv2 B 2 V>ov Bi’n>oon von Pv D’ 2 iv>no bin30b bn 0 P 202 3i<n 
(Bnip3 9) -P'B Pv n>2{p3122 B>3npO Bn >00 Pv 00201 

.OB1N 2 V 0 - P ON ?oyi2p B>B2pn B3J1NB DNO .2 
(Bnip3 7) .BN1 By2p 23J>2 2200 - NP DN 

o>»-,ra ,nn«m n-,-.n,w nnNb ow m.v vn oxon .n 




nx <V-I V^n 

(miipi 51) .IQEn n'PJP li’P 'pp -1”’^ 
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nop3 917531 'PQ .o>'3yi>n .npn>D 


4 - 


mt? nt D’livyp ,noKJin3 m2 = 2 kg ■*> mj = 3 kg dudow , B "1 A D’Oij »3\y 
.^o’nn mmo t^D tini pinn npo hn n’j^n^ 'in’J 3 >!ip fnDn pm niviJONa 


.2 


[■■*2kg 3kg 


3.5 m 

/ \ ^ ^ y> ^ ^ > ~y 

□>?<2{D) o’own >)PP *[3 , B pnno din t = 2 s vmv t = 0 yj'io ^nn 

.(0’P3r> HNi) nDi(3n bvo 3 pd 3.5 n3i53 nnwDi 
(r»nip3 8) .nmjm o>pmiD o>Qim up 3Jjo 3 pmn Tiin>TiD tin npn 
15 N i!?Ti)P niD B *]yx >yao oiNn t = 4 s iv t = 2 s vuo 

.nPD ’Db3 'I3'>1>3‘» 

. t = 4 s vmy t = 2 s yuQ ouiin dsinti jin ipn (i) 

. t = 4 s yjTTV t = 2 s vuD pinn mn’no tin npn (2) 

(jinipj 13) 

. B 'iiio nano oinh t = 4 s yna 
(umpj 6) . i = 4 s y>in noNl? o’apn mwT\ jin avn 

(jimpjdi) .naant? B pmon tin apn 


.N 
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nnnj -I- 9175^1 '^'>v .npn^Q 


5 


U1J3 


V?VD 


ijnn tJV nnt^nj , 50 kg nxiDOW ,Dp*ip3 n 

.N D’v^n3 nNinoD (Tiioio 'ivyl? vniiJpD Tivypn 
^7303 ^\y nPHNn jnip30 o’pmDti 

l? 3 nn >p!?n '>w V3\y Ji>T>^n .o’lw moiDiJ 
Pinn Jipo riN mj^nP p’3 .40° -'? mivy 
(nmp513i) P3nn jiin>no jin 3vyn 


.> D’\y 3 n 3 3Njrio3 ,njo n\ op’mni? w 

.o’pim nioJonvyD ovQi o'>3'np jrioionwD oyo P3nn '?),) 

.■)'in\: 3'>3 nv3t7 niJSJ jT> 3 '»t>'>^n'i ,V3pJ !? 3 nn □'3i{on 3nN3 
(ji'njpj 10) .23211 D’\y3n w 3 D'vynJi) 3no nt>K3 





^ o>\y3n 


3wpn t73n '?)) nn^nj ,3nN mp)33 

.3 D'>W3J13 3N1J1Q3 ,Jiiojnn ifiNb p3 ivPvn 'in:jp3 
,(J1V0N3J) nynp Ji'n7no3 jiojn oion onin nvND 
>0^3 n 3 WJi 3 ojDn DTin 3\yND o^iN .y3p3 n!? !?3nn 

.V3p3 P3nn ,nt7>>o 

(niTip) 10) ?n:siNr>3 oTin didh 3vyN3 vipJ P3nn vno 


3 
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n^ni ♦9175^1 >pn >i>p .ni?n>3 


T,>i'np^ WDJ nji^a -om pi^no D’virav ACFL rb^rmn 

moov 10 D>’)won ^7V avy^nm ,n>3npav kp>d !jv o«)tKO 3>Jfn Kin .A nupJD 

.n>3npn no:j33 niy>i) V’n vt/n 

n!7>M nipoj PNH .vpnpn ^vo H n3W3 pK n^o Tmv Kin A mip)3 pn 

.miin^ PVDW 3 yp“»P^ np^n'i 

K>ni ,y«D VN Ji'JnP^ -PSk^ n>ni»njin nm>no3 A *0 miP n:*’ T'o^nn 

.mm piu’ni> Pn ,iO’n tO'y n^'onn !?y ny) 

on (yp 3 pn no) C . mg i^P'yo t>y w^n A mipn 

. lOmg wnn 


(Tinipj 6) .yp3pn ^yn a mipjn bv H nawn iin aw .n 

(nn>p 3 8) . C mtp)a n'jnpn nn’no pk aw .3 

(pnipj 12) . R PN 3 pn. R iwaaiy biyo bv pwp nw BCD nb>cran yop •> 

h nanawsDJ F mipin >>vn EFGnb>wnyop .*» 

. H > h >a IIP) .yp3pn 

mg 'O ri)V>p , mg -D nbni o»)maP P”3)n F !Tnp)3 oxn 
(pnipj 71 ) -202 ) mg *b niw w 


n Tioya ivon/ 
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